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ABSTRACT 
 
 
Because dynamic coastal processes and hazards threaten the resiliency of coastal 
communities throughout the United States, hazard mitigation and coastal management 
policies are constantly evolving.  While various agencies throughout all levels of 
government have attempted to mitigate the impacts of coastal hazards, it is difficult for 
local communities to converge the separate requirements of state and federal agencies.  
Because there are many land use planning and hazard mitigation steps involved in 
building resiliency, this manuscript attempts to combine the hazard mitigation knowledge 
of a wide array of practitioners, researchers, and visionaries to develop a comprehensive 
land use model that integrates hazard mitigation practices into the planning and codes of 
beachfront communities.  This model is meant to help local land use planners in 
beachfront communities throughout the United States determine if they are adequately 
integrating federal, state, and local hazard mitigation policies into local land use policy 
and practice.  Three beachfront communities in South Carolina, including Hilton Head 
Island, Pawleys Island, and Surfside Beach, serve as case studies to test the hazard 
mitigation integration model.  Each of these communities varies in population, growth, 
and geologic composition.  Their local land use practices, coastal management policies, 
and conservation efforts vary as well.  By evaluating the integration of hazard mitigation 
into local policies and codes, coastal communities will be able to use this model to 
identify gaps and weaknesses in the planning process that can be bridged to strengthen 
their community’s hazard resiliency.       
iii 
 
DEDICATION 
 
 
I dedicate my thesis to the mentors in my life who have provided me with 
knowledge, guidance, and kindness that have proven to be critical in shaping the person 
that I am still becoming.  Thank you to my family, especially my Mom, for introducing 
me to the wonders of the shoreline.  I would also like to dedicate my thesis to the 
educators who have influenced my interest to protect the beauty and ecology of the South 
Carolina coast, including Robert Hopkins, Julie Cliff, Dr. James B. London, and           
Dr. Caitlin S. Dyckman.   
   
iv 
 
ACKNOWLEDGMENTS 
 
While working on this report, I have had the opportunity to meet and correspond 
with various researchers, state agencies, and local governments.  Primary 
acknowledgement must be extended to the faculty and researchers at Clemson University 
whose coastal management knowledge proved to be indispensible, including the 
knowledge of James B. London, Jeffery S. Allen, M. Grant Cunningham, and Caitlin S. 
Dyckman.  Faculty and researchers at fellow institutions also provided vital information 
to support this document, including research of Rob Young and Andy Coburn of the 
Program for the Study of Developed Shorelines at Western Carolina University and      
M. Scott Harris and Norman S. Levine of the Department of Geology and Environmental 
Geosciences at the College of Charleston.   
Acknowledgement must also to extend the number of federal and state agencies 
that were helpful resources during the course of the study, including the National Oceanic 
and Atmospheric Administration and the Federal Emergency Management Agency.  In 
addition, the discussions and correspondence with staff at the South Carolina Department 
of Ocean and Coastal Resource Management, the Department of Natural Resources, and 
the Department of Parks, Recreation, and Tourism augmented my research by providing 
beach renourishment and GIS data.    
Local governments provided key information for the case study analysis of South 
Carolina beachfront communities, including departments within Beaufort, Georgetown, 
and Horry counties and the towns of Hilton Head Island, Pawleys Island, and Surfside 
Beach. 
v 
 
 
 
 
 
 
 
 
 
 
 
 
If we focus on needs and vulnerabilities, we remain 
locked in the logic of repetitive responses that fail to 
nurture the capacities for resilience contained deep 
within every community.  
 
- International Federation of Red Cross, 2004 
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CHAPTER ONE 
 
INTRODUCTION 
 
 
As more people move to the coast, development pressure threatens the resiliency 
of coastal communities throughout the United States.  Generations ago, oceanfront 
development consisted of modest shacks because owners understood the hazards around 
them and insurance did not protect their investments (Jacob, 15, 2007; NOAA, 2000).  
Since the 1950s, these once sparsely populated communities have become major tourist 
destinations and places for elaborate second homes (Tibbets, 8, 2003).  During this same 
time frame, the coastal zone has become home to more than half of the United States 
population (Beatley, 53, 2002), supporting nearly one-third of the Gross National Product 
(Kleppel, 1, 2006 from Colgan, 2003).  The trend in population and economic growth 
along the coast is expected to continue, drawing approximately 75 percent of the United 
States population to live within 50 miles of the coast by 2025 (U.S. Ocean Action, 3, 
2004).  Unfortunately, the same beauty that draws people and industry to the shoreline 
often masks the damage that nature is capable of creating.  Whether a coastal hazard is a 
result of incremental damage or a seasonal phenomenon, people and property along the 
coast are now more susceptible to natural hazards when compared to times when coastal 
development was sparse.  People often remain “unaware of the hazards they face, 
underestimate those of which they are aware, overestimate their ability to cope when 
disaster strikes, often blame others for their losses, underutilize preimpact hazard 
strategies, and rely heavily on emergency relief when the need arises”(Mileti, 136-7, 
1999).  Because global climate change is predicted to increase the rate of coastal erosion, 
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sea-level rise, and the frequency of severe coastal storms, the vulnerability of coastal 
communities is likely to increase (U.S. IOTWS, 2-1, 2007).  By altering development 
patterns and mitigating potential damage to existing development, beachfront 
communities will not only preserve their unique character and the natural resources that 
make them so attractive, they will foster resiliency against coastal hazards.  
The Coastal States Organization defines coastal community resiliency as “the 
ability of linked social, ecological, and economic systems within the coastal zone to adapt 
to and recover from disturbances such as hurricanes, tsunamis, floods, sea level rise, 
Great Lake level fluctuation, and harmful algae blooms” (Collini, 6, 2008). To reduce the 
susceptibility of people and property to the impacts of nature, within the United States, 
coastal management and hazard mitigation policies have been evolving for over a 
century.  Unfortunately, hazard mitigation and recovery policies have not developed in 
unison with the goals of coastal management, nor do they always support coastal 
community resiliency.  Even though the federal government uses policy to alter or deter 
development in environmentally sensitive and hazard-prone areas, it typically does not 
have direct authority to dictate local land use.  While the Office of Ocean and Coastal 
Resource Management (OCRM) encourages coastal states to voluntarily create and 
implement coastal management programs, the Federal Emergency Management Agency 
(FEMA) requires local governments to create hazard mitigation plans to be eligible for 
federal mitigation assistance in the wake of a disaster.  Ideally, local land use decisions 
incorporate the goals of these federal programs and their hazard reduction policies, along 
with the similar mandates that exist on the state level.  Unfortunately, the integration of 
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hazard mitigation planning into land use planning has proven to be difficult and typically 
does not occur (Burby, 1999).  Due to lack of horizontal and vertical governmental plan 
and policy consistency, coastal communities often fail to adequately integrate local land 
use planning, hazard mitigation, and coastal management.  
Figure 1.1: Coastal Community Resiliency Diagram 
 
 
While there are multiple ways to approach hazard mitigation in coastal 
communities, existing literature on hazard mitigation, coastal management, and local land 
use planning do not define a planning or regulatory model to measure how well coastal 
communities integrate hazard mitigation and resiliency goals.  In order to provide coastal 
land use planners a tool to identify weaknesses and gaps in their local plans and policy, 
this thesis will combine theoretical planning knowledge with the criteria of existing land 
use and hazard mitigation evaluation models to create a comprehensive coastal resiliency 
evaluation model.  The model will then be tested upon three coastal communities in 
South Carolina, including Hilton Head Island, Pawley’s Island, and Surfside Beach. 
Source: U.S. Indian. (2007). How Resilient is Your Coastal Community?   
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Because South Carolina’s coastal geology, hazard risks, and eroded coastal 
management regulations, existing land use policies will be examined to establish if its 
coastal communities are planning for existing hazards and the potential effects of global 
climate change.  The South Carolina coast has proven to be vulnerable to gradual 
shoreline change, and its vulnerability will only increase as the coastal population swells.  
The strong private property rights mentality of many coastal property owners impairs the 
ability of the South Carolina Office of Ocean and Coastal Resource Management (SC-
OCRM) to balance development decisions with the sustainability of the coastal 
environment.  Since the South Carolina Coastal Zone Management Program is being 
revised and policy changes are being proposed by stakeholders, it is an ideal time to 
introduce a tool to evaluate if and how well coastal communities are integrating the goals 
of hazard mitigation and coastal management into local land use planning in beachfront 
communities.   
Evaluating local land use planning and policies will not only indicate the planning 
successes and failures of South Carolina beachfront communities, it will indicate where 
state and local governments need to create or alter policies to support resiliency.  In 
addition, the South Carolina Office of Ocean and Coastal Resource Management (SC-
OCRM) can use the model to evaluate the effectiveness of coastal management policy 
integration in beachfront communities.  Most importantly, coastal management programs 
throughout the country can use and adapt the resiliency evaluation model to determine 
the shortcomings within their coastal community planning and policies; in turn, they can 
help improve collaboration and integration to foster resiliency.   
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Because there are many elements that support resiliency, the literature review will 
discuss coastal hazards, hazard reduction policies, and the necessity of integrating hazard 
mitigation into coastal land use planning.  Chapter Two defines the hazards that exist 
throughout along the Eastern seaboard and Gulf shores.  Chapter Three will then define 
the federal policies that support hazard mitigation along the coast.  Because hazard 
mitigation policies are rarely and poorly integrated into local land planning, Chapter Four 
will indicate hazard mitigation measures that land use planners can employ to promote 
resiliency.  To relate federal hazard mitigation, coastal management policies to a coastal 
state, Chapter Five will provide background information on the South Carolina coastal 
zone and the policies that encompass the realm of hazard mitigation.  Chapter Six will 
then define the existing hazard mitigation and land use planning models that promote 
resiliency.  The chapter will also define the creation of the coastal land use resiliency 
evaluation model and how it determines the attainment of policy integration and hazard 
mitigation goals.  Chapter Seven will utilize the coastal resiliency evaluation model to 
determine how well Hilton Head Island, Pawleys Island, and Surfside Beach are 
integrating hazard mitigation into their comprehensive plans and policies.  Chapter Eight 
will summarize the findings of the analysis and provide recommendations to correct gaps 
in state and local planning and policy. 
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CHAPTER TWO 
 
COASTAL PROCESSES AND HAZARDS 
 
 
The landscape of the United States coastline varies from region to region based on 
its geologic composition.  While the Gulf and South Atlantic coastlines are characterized 
by barrier islands, tidal deltas, and coastal wetlands (Beatley, 18, 2002; Platt, 2, 1992), 
the Northeastern seaboard is mainly characterized by eroding bluffs and cliffs (Kaufman 
and Pilkey, 30-31, 1979).  The West Coast and the Great Lakes coast are composed of 
“headlands and rocky shorelines and bluffs and cliffs” (Bernd-Cohen, 189, 1999).  Much 
like the varying geology of the coastline, each region of the country is susceptible to 
different natural hazards and levels of risk to life and property.  The Gulf and Atlantic 
coastlines are especially susceptible to the impacts of coastal erosion and sea-level rise 
when compared to other regions of the United States (Hammar-Klose, 2001; Heinz, 128, 
2000a).  As development continues to increase along low-lying areas of the United States 
coastline, more people and investment will become vulnerable to the impacts of hazards.  
Most people closely associate coastal hazards with hurricanes, tsunamis, and 
nor’easters even though many coastal processes gradually alter the shoreline and threaten 
coastal development (see Table 2.1).  The cumulative effects of coastal processes, 
including tides, waves, erosion, wind, rain, and sea-level rise, have an immense impact 
on the stabilization of the beachfront (Heinz, 8-9, 2000b).  The coast is constantly 
changing in an attempt to reach equilibrium (Lennon, 25, 1996; Kaufman and Pilkey, 15, 
1979), which is reflected in the manifestation of new inlets, eroding beaches, the creation 
of off-shore sandbars, and the formation of entirely new beaches (Heinz, xxiii, 2000b). 
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When mankind enters the system, the shoreline continues to adjust to reach equilibrium, 
even at the expense of development.   
Development, while economically positive in the short-term, often has long-term 
impacts that can degrade the coastal environment and its natural protection.  While 
beaches and dunes are valued for “recreation, tourism, and access to coastal waters,” their 
development impairs the habitat of marine life, often including threatened and 
endangered species (Bernd-Cohen, 192, 1999).  Intentionally and unintentionally, human 
activity alters and removes natural protective barriers, including vegetation, sand-dunes, 
reefs and wetlands (Marsh, 291, 2005; Beatley, 57, 2002).  Alterations in the natural flow 
of sediment and water affect the shore’s ability to absorb the impacts of wind and water 
energy (Heinz, 122-123, 2000b; Pittman, 5, 2007; Clark, 14, 1998).  As a result, 
degradation to natural buffers is increasing the cost of weather-related hazards and 
destroying fragile ecosystems (Heinz, xxiv, 2000b).  Global climate change is only 
expected to exacerbate these losses, unless coastal communities take proactive measures 
to reduce their susceptibility (Klein, 531, 2001).    
Even though the frequency and intensity of many coastal hazards is unpredictable, 
development continues to occur at a rapid pace throughout the United States coastal zone.  
An estimated 50,000 new homes are being built on barrier islands each year (Beatley, 57, 
2002), making it clear that people and investments will continue to locate in hazard-prone 
coastal areas despite the risks.  Because beachfront communities are highly vulnerable to 
coastal processes and hazards, planners should understand and deter development away 
from potential risks that threaten the existence and stability of their community.   
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Table 2.1: Coastal Factors Influencing Shoreline Change 
Factor Effect Time Scale Comments 
Sediment supply 
(sources and sinks) 
Accretion/erosion Decades to 
millennia 
Natural supply from inland (i.e. 
river floods, cliff erosion) or 
shoreface and inner shelf 
sources can contribute to 
shoreline stability or accretion 
Sea-level rise Erosion Centuries to 
millennia 
Relative sea-level rise, including 
effects of land subsidence, is 
important 
Sea level variability Accretion/ 
erosion (for 
increases in sea 
level) 
Months to 
years 
Causes poorly understood, 
interannual variations that my 
exceed 40 years of trend (i.e., El 
Nino) 
Storm surge Erosion Hours to days Very critical to erosion 
magnitude 
Large wave height Erosion Hours to 
months 
Individual storms or seasonal 
effects 
Short wave period Erosion Hours to 
months 
Individual storms or seasonal 
effects 
Waves of small 
steepness 
Accretion Hours to 
months 
Summer conditions 
Alongshore 
currents 
Accretion, no 
change, or 
erosion 
Hours to 
millennia 
Discontinuities (updrift ≠ 
downdrift) and nodal points 
Rip currents Erosion Hours to 
months 
Narrow seaward-flowing 
currents that may transport 
significant quantities of 
sediment offshore 
Underflow Erosion Hours to days Seaward-flowing near-bottom 
currents may transport 
significant quantities of 
sediment during coastal storms 
Inlet presence Net erosion; high 
instability 
Years to 
centuries 
Inlet-adjacent shorelines tend to 
be unstable because of 
fluctuations or migration in inlet 
position; net effects of inlets is 
erosional owing to sand storage 
in tidal shoals 
Overwash Erosion 
windward/  
accretion leeward  
Hours to days High tides and waves cause 
cause sand transport over barrier 
beaches 
Wind Erosion Hours to 
centuries 
Sand blown inland from beach 
Subsidence Erosion Years   Withdrawal of subsurface fluids 
     Compaction Erosion/accretion Instantaneous Earthquakes  
     Tectonic  Centuries to 
millennia 
Elevation or subsidence of 
plates 
SOURCE:  National Research Council. (1990). Managing Coastal Erosion.  Washington, D.C.: National 
Academy Press. 
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The special conditions that exist along the Eastern Seaboard and the Gulf Coast, 
including variable wave action, wind patterns, a wide tidal range, and the rate of increase 
in relative sea-level rise, make barrier islands unique to these coasts (Hayes, 44, 2008; 
Lennon, 15, 1996).  There are two types of barrier islands that protect the mainland coast, 
including prograding and landward-migrating barrier islands, which are often referred to 
as the “drumstick” and “hotdog” models because of their shape (see Figure 2.1).  A 
prograding or regressive island typically accumulates sand on the seaward side of the 
island, causing it to widen (Hayes, 44, 2008).  While landward-migrating or transgressive 
islands are thin islands that are more difficult to develop because of their low-lying 
elevation, narrow width, lack of dunes, and their tendency to be washed over during 
Beach Dynamics 
 
Beaches and their dune systems typically serve as natural buffers for coastal 
development, absorbing the impacts of most coastal hazards.  There are multiple types of 
beaches, including barrier beaches, strandplain beaches, and pocket beaches (Platt, 1, 
1992).  Barrier islands are comprised of “loosely consolidated materials, primarily sand, 
and generally include a sandy beach, frontal and secondary dunes, interior wetlands and 
maritime forest, a backshore zone (often marsh), and the lagoon or sound that separates 
the island from the mainland” (Beatley, 19, 2002).  Unlike barrier beaches, strandplain or 
mainland beaches “stretch unbroken for many miles, some low standing and prone to 
flooding, others backed by steep beaches” (Bernd-Cohen, 189, 1998a).  Pocket beaches 
are another common type of beach that is dispersed among rocky cliffs and headlands, 
especially along the North-Atlantic and Pacific-Northwest (Bernd-Cohen, 189, 1998a).   
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storm events (Lennon, 23, 1996).  It is important to note that a prograding barrier island 
may become a transgressive barrier if sediment flow, wave action, or the rate of sea-level 
rise changes (Lennon, 23, 1996).  Over many thousands of years, all barrier islands will 
migrate towards the mainland, becoming strandplain beaches like those along the 
Grandstrand of South Carolina (Kaufman and Pilkey, 1979). The properties behind 
mainland beaches are typically ideal for construction when compared to the development 
of barrier islands (Lennon, 22, 1996).  While prograding islands often have many suitable 
areas for development, landward-migrating islands are completely unsuitable for 
development (Lennon, 22-23, 1996).  Even though landward-migrating barriers are risky 
to build upon, development often occurs on many of these unstable islands.   
 
       Figure 2.1: Barrier Island Types 
   Source: Hayes, M. (2008).  A Coast for All Seasons. p. 45 
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Because beaches are “highly vulnerable to the forces of wind, waves, and 
sediment transport and the effects of hurricanes and sea level rise” (Beatley, 19, 2002), 
they frequently experience beachfront erosion.  Beaches along tidal inlets are especially 
susceptible to fluctuations and erosion, resulting in vast differences in beach width over 
the course of a year (Young, 2008; Beatley, 21, 2002).  “A house with hundreds of feet of 
beachfront one summer can have seawater washing underneath it the next” (Tibbets, 
2003).  In fact, manmade structures have the ability to interfere with natural beach 
processes and increase the rate of shoreline change (FEMA, 21, 2008).  Even though the 
natural change in beach width, the movement of inlets, and the creation of new inlets is 
typically seen as erosion to coastal property owners, it is merely seen as the process of 
island migration to a coastal geologist (Lennon, 17, 1996). 
While wide beaches protect coastal development, dune systems also serve as a 
main line of defense from shoreline change and flooding (Lennon, 62, 1996).  Typically, 
a dune line forms along the beachfront in the direction of the prevailing winds, depending 
upon wind speed, wave action, vegetation, and storm frequency (Leatherman, 27, 1988).  
Because dune systems provide a scenic view for residential, resort, and recreational 
development, their fragile balance of vegetation, sand flows, and slopes is easily 
impacted by human activity (Marsh, 291, 2005).  Unfortunately, the placement of 
structures, roads, and beach access paths can inhibit the natural flow of sand that allows 
for dune fields to remain established (Kaufman and Pilkey, 111, 1979).  While the dune 
system acts as a “leaky” line of defense for coastal investment, development, vehicular 
and foot traffic, drought, and fire can destroy the vegetation that stabilizes the system 
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(Marsh, 291, 2005; Lennon, 62, 1996).  By installing roads and paths that are 
perpendicular to the shoreline through the protective dune fields, storm surge has the 
ability to channel down these conduits, increasing flooding further inland (Lennon, 63, 
1996).   On barrier islands, these conduits can result in overwash, meaning that storm 
surge completely cuts through the island, depositing beachfront sand on the backside of 
the island and promoting the natural retreat of the island toward the mainland.  (Lennon, 
63, 1996).  Storm surge from Hurricane Hugo resulted in Pawleys Island, a regressive 
island, to be overwashed, splitting the southern half of the island in half. 
 
Image 2.1: Overwash, Pawley’s Island, SC (1989) 
 
 
 
  Source: University of South Carolina, Geology Department 
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Wetlands or tidelands are another natural feature that not only provide habitat, 
they serve as a line of defense for coastal development.  “Coastal wetlands play a very 
important role in protecting and stabilizing” the mainland by absorbing “the force and 
energy of storms, including the storm surge produced by high wind and tidal action” 
(Patrick, 112, 1996).  The risk of altering coastal wetlands is relatively well-known as a 
result the media coverage of the impacts of Hurricanes Katrina and Rita.  The draining 
and filling of wetlands exacerbates coastal flooding, increasing property loss in the long-
run, and resulting in critical habitat loss (Pittman, 5, 2007).  Many coastal wetlands have 
been altered or destroyed as the result of development, road construction, and flood 
control, affecting their ability to absorb storm surges and fluctuations in sea-level 
(Beatley, 27, 2002).  Poor engineering of roads and bridges can significant alter the 
natural flow of water, resulting in unintended conduits for storm water and high tides, 
resulting in the flooding of lands higher than expected flood stages indicate (Stone and 
Luczkovich, 286, 2004).  High water levels now have the potential to flood estuaries, 
bays, and low-lying land further inland, inundating formerly protected structures (Heinz, 
9, 2000b).  Preserving coastal wetlands would allow them to continue to serve as storm 
and erosion buffers in addition to filtering pollutants, recharging groundwater supplies, 
and providing critical habitat for coastal species (Pittman, 5, 2007; Beatley, 27, 2002; 
Heinz, xxx, 2000b).   While the risk of altering coastal wetlands and marshes are known, 
the “conversion of land to agricultural production, filling for coastal homesites and 
development, and construction of canal dredging” continues to occur (Beatley, 27, 2002).  
Wetland/Tideland Dynamics 
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Wetlands continue to have a net loss because the provisions of the Clean Water Act are 
not upheld do to a lack of coordination among divisions of the U.S. Army Corps of 
Engineers (USACE) (Pittman, 2007).  While restoring and recreating wetlands appears to 
be an easy solution to reestablish their habitat and natural flood protection, “it is very 
difficult to reproduce a natural wetland with all of its functions and its stability” (Patrick, 
114, 1996).  In order to reestablish natural wetland protection, coastal development 
should consider how existing and future development and infrastructure placement may 
impact the ecosystem.       
 
The Atlantic and Gulf coasts are prone to tropical depressions, tropical storms and 
hurricanes typically between the months of May and November.  Such storms are 
commonly associated with high levels of rainfall, high winds, high seas, and potentially 
tornadoes (Beatley, 40, 2002).  A cyclonic storm is classified as a hurricane once its 
winds reach 74 miles per hour (Beatley, 37, 2002).  Nor’easters or extratropical cyclones 
are typically weaker than hurricanes and occur during winter months.  Nor’easters are 
known to cause extensive erosion, especially when they remain off the coast for multiple 
days, generating intensified wave action and erosion (FEMA, D.2.1-9, 2007).  All ranges 
of tropical storms and extratropical storms are prone to produce powerful storm surges.  
A storm surge is the result of high winds and a decrease in barometric pressure which 
causes sea-level to rise and move inland as a storm makes landfall (Lennon, 34, 1996).  
Storm surge often results in flooding and property loss, and it has proven to be the main 
reason for the loss of life during coastal storms (U.S. IOTWS, 2-4, 2007).  Coupling a 
Coastal Storms 
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storm surge with high tides has proven to be disastrous during notable storm events like 
Hurricanes Opal (1995), Hugo (1989), and Camille (1969) (NHC, 2009).  Hurricane Opal 
remains the highest storm surge on record at 24 feet above sea-level. While Hurricane 
Katrina’s surge was lower than Opal’s at 20 feet, more 1,200 people were killed as a 
result of the storm (NHC, 2009).  Such a loss of life indicates that the height of a storm 
surge is not the only factor dictating the loss of life.  Failures in emergency management, 
development, and the lack of natural buffer preservation are all to blame for high losses 
of life (Jacob, 2007).  “Contrary to many published papers and conventional 
thinking…there has been no trend in storm activity during the past 100 years along the 
U.S. East Coast (Leatherman, 10, 2003).  While there is no pattern of predictability for 
storm activity, the rate and frequency of coastal storms are expected to increase due to 
global climate change (U.S. IOTWS, 2-1, 2007; Tibbets, 2003).   
 
In the twenty-first century, scientists have been estimating and projecting 
potential changes in global climate and its impact on sea-level and tropical storm 
systems.  While sea level fluctuations and its impacts on shoreline change are part of the 
earth’s natural processes (U.S. IOTWS, 2-6, 2007), accelerated sea-level rise rates have 
been scrutinized by the government and the public because it is difficult to accurately 
predict the rate of climate change.  The Intergovernmental Panel on Climate Change 
(IPCC) estimates accelerated sea-level rise to range between 18 cm and 59 cm by 2100 
(IPCC, 2007) although former studies have indicated that sea-level rise could extend up 
to 95 cm or greater by 2100 (Hammar-Klose, 2001; Leatherman, 2-1, 1989).  Because 
Accelerated Sea-Level Rise 
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there are conflicting predictions over the rate and extent of accelerated sea-level rise, it 
makes it difficult for policy makers to judge which estimates are more likely to occur, 
undermining their ability to make land-use changes to protect investments.  What has 
been assessed and accepted is that sea-level rise will increase the rate of erosion 
(Leatherman, 11, 2003), and in turn, barrier beaches, sandy beaches, and tidal wetlands, 
have become more susceptible to sea-level rise than other shoreline types (Hammar-
Klose, 2001; Klein, 532, 2001).  In addition to an increased rate in shoreline change, 
global climate change is expected to cause habitat and species loss, increase the rate of 
saltwater intrusion into coastal aquifers, increase “levels of land-based pollutants into 
coastal waters,” and result in “more powerful El Nino and La Nina events” (U.S. IOTWS, 
2: 1-6, 2007).  Because sea-level rise is expected to accelerate overtime, little change will 
be visible on a year to year basis.  By taking sea level rise into account, the life 
expectancy of coastal engineering projects will decrease, the cost of shoreline 
stabilization will increase, and coastal resource protection will become harder to achieve 
(Hayes, 16-17, 2004).  Orrin Pilkey, a coastal geologist, states that undeniably, “We face 
economic and environmental realities that leave us two choices: (1) plan a strategic 
retreat now, or (2) undertake a vastly expensive program of armoring the coastline and, as 
required, retreating through a series of unpredictable disasters” (Platt, 167, 1992).  
Unfortunately, few communities have attempted to determine how hazards, let alone sea-
level rise, will impact property, resources, and social vulnerability.   
Because most coastal hazards are unpredictable in intensity and frequency, there 
are few measurable indicators to determine the best location for development.  In many 
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cases, coastal development has occurred without considering long-term shoreline change.  
There are numerous ways that the federal government has attempted to protect 
investment in coastal regions, as will be discussed in the next chapter.  Even though the 
impacts of climate change are now on the horizon, it will be difficult for many beachfront 
communities to plan for future hazards because most beachfront areas have already been 
highly developed.  Understanding the history of hazard reduction policies in the United 
States will reveal how coastal development has occurred in the past, and it will also 
provide a policy framework to guide the future of beachfront communities.   
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CHAPTER THREE 
COASTAL HAZARD MITIGATION POLICIES  
 
 
Hazard mitigation is defined as “measures that are taken to avoid, reduce, or 
eliminate adverse impacts” of natural and man-made disasters (Godschalk, 272, 2001).  
In order to mitigate the impacts of foreseen coastal hazards and accelerated sea-level rise, 
coastal communities have the option to choose one or a combination of three basic 
strategies, including shoreline change protection, retreat, and accommodation (Klein, 
531, 2001).  In general, the federal government provides shoreline protection through 
engineering projects, and impacts of coastal hazards are typically restored with disaster 
assistance and building improvements.  Shoreline retreat is a process that coastal 
managers and land use planners use to remove or relocate development away from 
unstable shorelines. 
 Federally funded hazard mitigation first appeared along the United States 
coastline in the early 1900s in the form of shoreline stabilization.  During the 1920s, the 
coastal population began growing because the affordability of automobiles, the 
installation of roads, more prolific expendable incomes, and the coast’s proximity to 
urban centers (Platt, 23, 1992).  As population grew in urban areas, shoreline stabilization 
became commonplace as a form of property protection.  Prior to 1950, “disaster 
assistance was viewed as the moral responsibility of neighbors, churches, charities, and 
communities - not the federal government” (Platt, 2, 1999).  Because most people could 
not afford to live in such risk-prone areas, beachfront and barrier island development did 
not begin booming until disaster assistance and flood insurance became nationally 
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subsidized in the late 1960s.  Not long after the approval of the National Flood Insurance 
Program (NFIP), the Coastal Zone Management Act (CZMA) was approved to balance 
the demands of economic growth with the natural resources of the coast.  Reducing the 
adverse impacts of coastal hazards on life and property remains one of the main 
objectives of coastal managers throughout the nation (CZMA sec. 309).  Federal 
conservation lands have proven to be successful in deterring public investment in hazard 
prone areas of the coast, but it is one of the only federal programs that support hazard 
mitigation and coastal management initiatives.   
Although federal hazard mitigation and coastal management policies have 
developed over the last century, they seldom developed collaboratively.  “Coastal 
communities and states are still confounded by the three, often contradictory or at least 
divergent, approaches to beachfront management as practiced by the U.S. Army Corps of 
Engineers, the Coastal Zone Management Program through NOAA, and FEMA’s 
National Flood Insurance Program” (Leatherman, 11, 2003).  In order to effectively 
mitigate the loss of life and property, many beachfront communities need to fulfill the 
demands of numerous federal and state agencies while simultaneously incorporating local 
risk and vulnerability into long-range planning efforts.    
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Table 3.1: Timeline of Federal Coastal Hazard Mitigation Policies 
Year Disasters Policies 
1900 Galveston Hurricane Galveston Seawall Constructed 
1936   P.L. 74-834- shoreline protection for areas of "federal interests" 
1938 "Great Northeast Hurricane" Structural Shoreline Protection 
1944 East Coast Hurricane P.L. 74-834- repealed 
1945   P.L. 79-166- shoreline protection for areas of "public interests" 
1954-55 Six Hurricanes- N.E. P.L. 84-71- Corps charged to improve hurricane warning 
systems and reduce the loss of lives and property damage 
1962 "Ash Wednesday Storm" P.L. 87-874 -federal government assumed up to 50 percent of 
shoreline protection and 100 percent of coastal erosion studies 
1965 Hurricane Betsy Southeast Hurricane Disaster Relief Act of 1965 - P.L. 89-339 
(charged HUD to study flood insurance) 
    National Flood Insurance Act of 1968 (NFIA) - P.L. 90-448 
1972 Tropical Storm Agnes Coastal Zone Management Act of 1972 (CZMA) - P.L. 92-583  
    Federal Water Pollution Control Act of 1972 (Clean Water Act) 
1973   Flood Disaster Protection Act of 1973- P.L. 93-234 
(strengthened NFIA and added erosion as insurable hazard) 
1974   The Disaster Relief Act of 1974 - P.L. 93-288 
    Shoreline Erosion Control Demonstration Act of 1974 
1979-80 Hurricanes Frederic, David Federal Emergency Management Agency (FEMA) is created 
    Coastal Barrier Resources Act of 1982 (CoBRA) - P.L. 97-348 
1985-87 Great Lakes coastal flooding Upton-Jones Amendment to NFIA- P.L. 100-242, sec. 545 
1988   Robert T. Stafford Disaster Relief and Emergency Assistance 
Act of 1988 (update to Disaster Relief Act of 1974) 
1989 Hurricane Hugo National Research Council (NRC) Erosion Report- 1990 
1990   Coastal Barrier Improvement Act of 1990 
Coastal Zone Enhancement Grant Program (amendments to 
CZMA) 
    Coastal Zone Reauthorization Act of 1990 
1992 Hurricane Andrew Clean Water Act of 1992 (amendments to Federal Water 
Pollution Control Act of 1972)   Winter Storms- Northeast 
1993 Mississippi-Missouri floods National Flood Insurance Reform Act of 1994 
1996 Hurricane Fran Shoreline Protection Act 
1997 Red River Floods Disaster-Resistant Communities Program created. 
    Project Impact begins. 
1999 Hurricane Floyd Water Resources Development Act of 1999 
    Disaster Mitigation Act of 2000 (Amendments to Stafford Act) 
    Flood Insurance Reform Act of 2004 
2005 Hurricanes Katrina, Rita, 
and Wilma 
Robert T. Stafford Disaster Relief and Emergency Assistance 
Act (amended 2007)   
2007-08   Flood Insurance Reform and Modernization Acts of 2007 and 
2008 (died in committee at the end of Congressional sessions)                             
Compiled from Platt, R. (1994). "Evolution of Coastal Hazard Policies in the United States." Coastal Management. 22: 273. 
Godschalk, D.R. (1999). Natural Hazard Mitigation: Recasting Disaster Policy and Planning. Washington, D.C.: Island Press.  
The H. John Heinz III Center for Science, Economics, and the Environment. (2000). Evaluation of Erosion Hazards. 90. 
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Shoreline Stabilization 
The federal government has been attempting to reduce the impacts of coastal 
hazards for more than a century through shoreline stabilization.  Along many developed 
beachfronts, the short-term impacts of episodic events have resulted in shoreline 
stabilization, mainly by the U.S. Army Corps of Engineers.  Coastal storms, erosion, and 
fluctuations in water levels lead the federal government install its first seawalls and 
erosion control devices after the Galveston Hurricane in 1900 (Platt, 19, 1992).  Prior to 
the 1970s, hard stabilization structures, including groins, concrete or steel seawalls, rock 
revetments, and bulkheads, were commonly used along the shoreline (Charlier, 101, 
2005; Heinz, 12, 2000b; Platt, 8, 1992).  Unlike seawalls and bulkheads that armor a 
segment of the shoreline, “groins, jetties, and breakwaters are either employed to trap 
sand or to reduce wave energy at a specific location” (NOAA, 2, 2000).  As beachfront 
communities developed, many buildings were allowed to be built in volatile areas of the 
shoreline because they were supposedly protected by existing stabilization measures. 
  Although hard stabilization may protect the loss of real estate, it often results in 
increased erosion and the loss of the beaches seaward and adjacent to stabilized 
shorelines (Lennon, 41, 1996; Platt, 8, 1992).  Today, there is little left of the Galveston 
beaches due to the 10-mile seawall that protects community investment and private 
property today.  Fripp Island, SC is another example of how the installation of revetments 
along an inlet has resulted in the loss of the entire beach even though stabilization 
measures have protected the properties in which it intended (see Image 3.1).  Hard 
stabilization not only impairs the natural movement of the shoreline, it destroys habitat 
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for many species because it often erodes beaches and dunes. “Even though hard 
structures may not be the preferred means of managing erosion, they may be the only 
means of protecting expensive public investments such as navigational channels or 
coastal roads that cannot feasibly be relocated further inland when threatened by coastal 
erosion” (NOAA, 2, 2000).  In many coastal states, hard stabilization is no longer an 
option to protect coastal properties unless there is no other viable alternative (Beatley, 
140, 2002). While the impacts of hard stabilization are known, it is too expensive for 
their removal.  Because there are many negative impacts associated with hard 
stabilization, soft stabilization measures are more readily accepted as the main form of 
property protection.   
 
 
Source: Program for the Study of Developed Shorelines.  Western Carolina University.   
Image 3.1: Hard Stabilization, Fripp Island, SC 
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Soft stabilization includes beach renourishment, sand bypassing, and inlet 
relocation (Hayes, 92-93, 2008).  These forms of shoreline stabilization are more readily 
accepted than hard stabilization because they attempt to manage the natural beach and 
dune system typically of critically eroding beaches (Hayes, 92-93, 2008).  Soft 
stabilization often requires the addition of sand from off-shore resources (NOAA, 2, 
2000).  Renourishment widens beaches (see Image 3.2), which protects vulnerable 
development until the sand erodes away again.  Besides renourishment, sand bypassing 
and inlet relocation are also used to protect coastal development by alter inlets and 
navigation channels so they will not cause intense beachfront erosion (Hayes, 92-93, 
2008).  Usually dune restoration occurs in coordination with other soft stabilization 
projects.  Dune restoration occurs without by planting appropriate vegetation or installing 
sand fences to trap sand to stabilize the primary dunes (Lennon, 63, 1996).   
 
 
Image 3.2: Beach Renourishment, Isle of Palms, SC 
Source: Wild Dunes Beach Restoration.    
24 
 
While most soft stabilization can lessen the impact of coastal hazards in the short-
term, it provides property owners with a false sense of security at the expense of tax 
payers (Hayes, 139, 2008).   Beach restoration is often paid for by a combination of 
federal, state, and local tax dollars.  Because erosion will continue as long as nature 
attempts to reach equilibrium, it is costly to maintain beach width and integrity (Beatley, 
74, 2002; Lennon, 41, 1996; Hawes, 1998).  Even though many states and communities 
allocate funding towards beach nourishment, the impacts of climate change threaten to 
exhaust existing funding sources and near-shore sand supplies due to increased erosion 
rates (Leatherman, 2-1, 1989).  Even in the late 1980s, Stephen Leatherman estimated 
that future sand supply needs would be difficult to obtain and the cost of beach 
nourishment would drastically increase due to sea-level rise (see Table 3.2).  Currently, 
the internationally accepted sea-level rise estimates fall within the lower range of 
Leatherman’s predictions (IPCC, 2007).  
While the federal government historically has covered a large portion of beach 
nourishment and other shoreline stabilization projects, “the Water Resources 
Development Act of 1999 reduced the federal cost share for shore protection projects to 
50%, placing more responsibility directly with the states and local governments” 
(Beatley, 118, 2002).   As development continues to grow along the coast, it will become 
increasingly difficult for states and local governments to protect lives and property.  
Luckily, the federal government has policies and programs in place to mitigate the 
impacts of hazards in coastal regions. 
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Table 3.2: National Beach Renourishment Estimates for 50 to 200 cm of Sea-Level Rise ($ millions)1
State 
 
2020 2040 2060 2080 2100 
Maine 21-47 39-105 62-185 88-287 119-412 
New Hampshire 6.5-1.5 12-35 20-63 29-99 39-143 
Massachusetts 92-187 167-406 260-704 365-1084 490-1546 
Rhode Island 17-36 24-77 49-135 69-209 92-298 
Connecticut 89-203 167-454 263-806 381-1255 516-1800 
New York 136-128 254-663 398-1164 571-1804 770-2581 
New Jersey 127-231 226-664 342-1240 644-2305 902-3492 
Delaware 5.6-11 10-24 16-49 22-102 34-162 
Maryland 6.6-13 12-28 18-49 26-127 34-213 
Virginia 40-74 72-158 109-271 152-522 201-798 
North Carolina 109-261 208-596 331-1090 483-2057 656-2140 
South Carolina 132-433 410-927 626-1600 876-2900 1158-4348 
Georgia 29-59 53-126 82-220 116-416 153-640 
Florida - Atlantic 108-243 203-542 320-1466 474-3981 787-7746 
Florida - Gulf 142-312 264-690 421-1416 646-2643 904-4092 
Alabama 10-23 17-51 30-89 44-168 59-260 
Mississippi 13-28 24-62 37-109 53-229 72-370 
Louisiana 562-755 1038-1621 1526-2628 2056-3832 2623-5232 
Texas 493-888 879-3000 1318-5863 2922-11437 4188-17608 
California 29-70 55-157 88-279 128-434 174-626 
Oregon 3.9-29 12-74 24-140 40-228 61-336 
Washington 9.3-68 28-175 57-331 95-539 143-794 
Hawaii 53-136 104-313 168-560 245-877 338-1267 
Altered from: Leatherman, S. P. (1989). National Assessment of Beach Nourishment Requirements 
Associated with Accelerated Sea Level Rise. U.S. EPA Office of Policy, Planning, and Evaluation. 2-25 
 
 
There are many federal policies that impact coastal development and attempt to 
mitigate disaster losses, whether proactively or retroactively.  The National Flood 
Insurance Program (NFIP) which is conducted by the Federal Emergency Management 
Agency (FEMA) is the main influencing federal policy that impacts coastal development.  
The NFIP serves as a means to decrease flooding impacts on coastal communities by 
providing subsidizes to individuals and communities to rebuild post-disaster and mitigate 
Federal Hazard Mitigation and Recovery Policies 
 
                                                 
1 Estimates based off of 1989 dollar values and do not account for inflation. 
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structural damage prior to disaster.  In order for communities to receive assistance, they 
must meet criteria defined by FEMA, including the development of local land-use 
planning and the adoption of minimally defined construction standards for special flood 
hazard areas (FEMA, 2-5, 1997; Lennon, 175, 1996).  .   
In coastal regions, X-Zones, A-Zones, and V-Zones are commonplace flood risk 
designations that are determined by the risk of equaling or exceeding a specified flood 
elevation in a given year (SCDNR, 18, 2008).  X-Zones are synonymous with the 500-
year floodplain, indicating a .2 percent likelihood of annual flooding (SCDNR, 18, 2008).  
A-Zones indicate the location of the 100-year floodplain or base flood elevation, 
including lands that may have wave action 3 feet above the base flood elevation 
(Randolph, 221, 2004).  The “100-year flood has a 1 percent probability of occurring in 
any given year” (Lennon, 58, 1996).  V-Zones are exclusive to beachfront development 
because they indicate where wave action occurs over 3 feet higher than the 100-year 
flood event (SCDNR, 18, 2008).  Because the NFIP determines insurance rates off of 
historical flooding events, it can underestimate potential floods.   
Figure 3.1: Transect of Coastal Flood zones 
Source: Lennon, G. et al. (1996). Living with the South Carolina Coast.  Durham, NC: Duke University Press. 
   
27 
 
Even though coastal erosion and accelerated sea-level rise are predictable impacts 
on flooding, the NFIP does not consider their long-term impacts on floodplain 
designations and rates (Heinz, 2000a), leaving many property owners susceptible to the 
impacts of daily coastal processes (Leatherman, 10, 2003).  The Upton-Jones 
Amendment of 1987 attempted to financially assist beachfront property owners with 
relocating or demolishing structures in imminent danger of collapse due to “coastal 
erosion or undermining caused by waves or water levels exceeding cyclical levels” 
(FEMA, 2002; Platt, 209, 1999).  The Upton-Jones Amendment gave the NFIP authority 
to buyout threatened properties for 40 percent of their value, which would increase to 60 
percent once the structure was removed (FEMA, 2002).  Unfortunately, few property 
owners were willing to relocate their homes despite their risk (Platt, 35, 1992).   In 1995, 
the Upton-Jones Program was dissolved in exchange for a broader mitigation program.   
While the National Flood Insurance Reform Act of 1994 attempted to incorporate erosion 
rates into flood insurance rate maps, “considerable lobbying by the National Association 
of Realtors, National Association of Home Builders, and other special interest groups” 
prevented erosion rates from being included in the mapping (Leatherman, 10, 2003).   
Even though the National Flood Insurance Reform Act of 1994 was not altered to 
account for critically eroding beachfront, it did create a flood mitigation program to 
reduce property loss.  The Flood Mitigation Assistance Program, which is financed by 
insurance premiums, covers up to “75 percent of the cost of state or local mitigation 
projects,” leaving the other 25 percent to state and local governments (Heinz, 16, 2000b).  
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FEMA provides grants to aid local governments with flood mitigation planning and for 
mitigation projects.  FEMA can provide funding for the following uses:     
• Demolition or relocation of structures that are subject to imminent 
collapse or subsidence as a result of erosion or flooding; 
• Elevation, relocation, demolition, or other forms of structural flood-
proofing in floodplains; 
• State and local government acquisition of flood-prone properties; 
• Minor physical mitigation efforts that do not overlap other federal 
assistance, i.e. hard stabilization projects; 
• Beach renourishment; 
• Technical assistance to local governments (NFIP; Heinz, 16, 2000b). 
 
In addition to the Flood Insurance Assistance Program, FEMA provides other 
opportunities for communities to alleviate the effects of hazards.  The Hazard Mitigation 
Grant Program and the Pre-Disaster Mitigation Grant Program provide financial 
assistance to retrofit existing buildings, along with providing financial assistance to 
acquire, demolish, and relocate structures in hazard prone areas (SCEMD; FEMA, I-1, 
1998).  It is up to local officials to determine the new land use for properties that have 
been bought out, requiring local land use planners to determine hazardous zones 
hopefully before natural processes result in a loss of life or property. 
Even though the federal government provides mitigation dollars to relocate or 
remove susceptible properties and even to renourish the beachfront, many beachfront 
structures remain susceptible to storms and especially erosion.  A 2000 study conducted 
by the Heinz Center for Science, Economics, and the Environment indicated that 
approximately 87,000 of the 350,000 vulnerable shoreline structures located outside of 
major urban areas are “likely to erode into the ocean or Great Lakes over the next 60 
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years” (Heinz, xxv, 2000a).  Because the NFIP limits residential insurance coverage to 
$250,000, the subsidy remains lower than the value of many coastal homes (Heinz, xxvii, 
2000a).  Property owners with federally subsidized insurance are still likely to incur 
financial hardship and property loss do to shoreline change.   
Although FEMA assists in funding to elevate houses above the 100-year 
floodplain and strengthen “coastal structures against windstorm damage,” flood insurance 
policies do not address both wind and flood damage (Heinz, 14, 2000b; Leatherman, 12, 
2003).  While the NFIP attempts to reduce the economic impact of incidental flooding 
and shoreline change, its policies have influenced additional development along the coast 
(Bagstad, 2007).  Major catastrophic storms like Katrina and Rita have brought to light 
that the NFIP does not incorporate the impacts of wind on coastal properties.  The 
National Flood Insurance Reform and Modernization Acts of 2007 and 2008 proposed 
new insurance options that include a joint flood and wind policy (Commission, 2008).  
Even though such policy changes would reduce the economic impacts of coastal storms 
on property owners with structures in flood-prone areas, it places a financial burden on 
all U.S. citizens as opposed to just those living along the vulnerable portions of the coast.  
While subsidizing insurance rates alleviates the financial burden on coastal property 
owners in the short-term, it is not a long-term solution to guide development away from 
flood-prone, storm surge, and erosion-prone areas of the coast. 
 Fortunately, the Robert T. Stafford Disaster Relief and Emergency Assistance Act 
created some broad guidelines for state and local governments to receive disaster relief 
and mitigation funds.  Under the Stafford Act, state and local governments must create 
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hazard mitigation plans in order to federal funds in the wake of disaster.  State and local 
governments must outline the “processes for identifying the natural hazards, risks, and 
vulnerabilities of the area under the jurisdiction of the government” (Stafford Act, 2000).  
The plans must also provide a description of the how “mitigate hazards, risks, and 
vulnerabilities” (Stafford Act, 2000).  Once communities have hazard mitigation plans in 
place, they are eligible to apply for funding through the Hazard Mitigation Grant Program 
(FEMA, 1998; Heinz, 160, 2000b).  Federal assistance is used for mitigation efforts that 
are nearly identical to the Flood Mitigation Assistance Program.  In theory, the Stafford 
Act uses financial incentives by denying disaster relief funding from places without 
hazard mitigation plans, which will encourage communities of all sizes to take coastal 
vulnerability into account when guiding current and future land use decisions.   
 In addition to the financial incentives that the Stafford Act provides, the federal 
government provides individuals and coastal communities other financial incentives to 
deter the loss of life and property in hazard-prone areas.  The Community Rating System 
“is a voluntary incentive program that recognizes and encourages community floodplain 
management activities that exceed the minimum NFIP requirements” (FEMA, 2009).  
CRS promotes reductions in flood losses, accurate insurance maps and ratings, and 
education of flood insurance policies; in return, communities have to opportunity to save 
up to 45 percent on flood insurance cost (FEMA, 2009).  The goals of Project Impact are 
similar to those of the Community Rating System.  Project Impact provides financial 
mitigation assistance for communities that have a formal agreement with FEMA to 
reduce their vulnerability to hazards (Godschalk, 62, 1999).  In order to reduce risks, 
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communities create partnerships with area businesses to generate hazard awareness and 
to improve resiliency for residents and business alike.  Although these programs support 
structural improvements to decrease the impacts of hazards on the built environment, 
they often provide additional incentives to remain in hazard prone areas.  Despite federal 
and local mitigation efforts, the NFIP still provides a strong financial incentive to remain 
in flood and erosion prone areas of the coast.  The responsibility of effectively managing 
development in risk-prone areas as resides with state coastal programs, state mitigation 
funds, and local planning and regulations. 
 
During the same time frame that the National Flood Insurance was created, a 
wave of regulatory, environmental legislation was evolving simultaneously, among them, 
the development of a federal coastal management policy.  “The Stratton Commission’s 
1969 report, Our Nation and the Sea, was instrumental in focusing the attention of 
citizens, politicians, and scientists on the importance of the coastal zone and the lack of 
effective management” (Beatley, 102, 2002).  The coastal zone is defined as “the coastal 
waters(including the lands therein and thereunder) and the adjacent shorelands (including 
the waters therein and thereunder), strongly influenced by each other and in proximity to 
the shorelines of the several coastal states, and includes islands, transitional and intertidal 
areas, salt marshes, wetlands, and beaches” (CZMA, sec. 304).  The Stratton 
Commission’s report influenced the creation of the National Oceanic and Atmospheric 
Administration (NOAA) and instigated the Coastal Zone Management Act of 1972 
(CZMA) (Beatley, 102, 2002).  The CZMA states that it is “national policy— 
Federal Coastal Management 
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(1) to preserve, protect, develop, and where possible, to restore or 
enhance, the resources of the Nation’s coastal zone for this and succeeding 
generations; 
(2) to encourage and assist the states to exercise effectively their 
responsibilities in the coastal zone through the development and 
implementation of management programs to achieve wise use of the land 
and water resources of the coastal zone, giving full consideration to 
ecological, cultural, historic, and esthetic values as well as the needs for 
compatible economic development” (CZMA, sec. 303). 
 
The legislation calls for coastal states to voluntarily create their individualized coastal 
management programs to balance land use and the quality of the natural environment 
(Cheston, 2003).  Coastal states are called to coordinate with “local, areawide, and 
interstate” plans that affect the coastal zone (CZMA, sec. 305).  At present, 34 of 35 
coastal states, territories, and commonwealths have adopted coastal management 
programs to support federal initiatives (Collini, 3, 2008).   
 
 
 
 
 
 
 
 
 
 
Map 3.1: Federally Approved Coastal Programs 
Adapted From:  NOAA (2000). “State, Territory, and Commonwealth Beach Nourishment Programs: A National Overview.”    
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Besides addressing environmental quality, the act also addresses the necessity of 
regulating growth in risk prone areas of the coastal zone.  The CZMA seeks to “minimize 
the loss of life and property caused by improper development in flood-prone, storm 
surge, geological hazard, and erosion-prone areas and in areas likely to be affected by or 
vulnerable to sea level rise, land subsidence, and salt water intrusion, and by the 
destruction of natural protective features such as beaches, dunes, wetlands, and barrier 
islands” (CZMA, 1972, 303B).  Some of the tools that coastal programs use to minimize 
the loss of life and property include construction regulations, redevelopment guidelines, 
shoreline stabilization, the designation of critical areas and conservation land, and the 
acquisition of land (Beatley, 137-143, 2002; Cicin-Sain, 226, 1998; Platt, 8, 1992).  
Among these, development setbacks are the most commonly adopted mitigation measure 
used by coastal programs (Beatley, 137-144, 2002).  Development setback lines generally 
prohibit construction of buildings or public investment within potentially hazardous areas 
of the beachfront (Cicin-Sain, 226-227, 1998).  Coastal programs typically require that 
new development occur landward of the first line of stable dunes or the first line of stable 
vegetation plus the distance of 30-60 years of projected erosion (Beatley, 138, 2002).        
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     Figure 3.2: Construction Setback, North Carolina Example 
 
 
Construction setbacks not only protect coastal development from erosion and 
storm surge, it restores critical habitat.  Even though coastal states have made attempts to 
reestablish natural buffers to coastal hazards, private property rights advocates and 
economic growth have made it difficult to reestablish natural coastal protection.  In 1990, 
Congress approved the Coastal Zone Enhancement Program, otherwise known as Section 
309 of the CZMA (Beatley, 104, 2002).   
 
 
Source: North Carolina Division of Coastal Management    
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Section 309 provides grants to coastal states to assist them with the following goals that 
also support the goals of hazard mitigation and planning:  
• Protection, restoration, or enhancement of the existing coastal wetlands 
base, or creation of new coastal wetlands. 
• Preventing or significantly reducing threats to life and destruction of 
property by eliminating development and redevelopment in high-hazard 
areas, managing development in other hazard areas, and anticipating and 
managing the effects of potential sea level rise and Great Lakes level rise. 
• Reducing marine debris entering the Nation's coastal and ocean 
environment by managing uses and activities that contribute to the entry 
of such debris. 
• Development and adoption of procedures to assess, consider, and control 
cumulative and secondary impacts of coastal growth and development, 
including the collective effect on various individual uses or activities on 
coastal resources, such as coastal wetlands and fishery resources. 
• Preparing and implementing special area management plans for important 
coastal areas. (CZMA, sec. 309) 
 
Following the Coastal Zone Reauthorization Act (1990), coastal hazards were 
identified as highly important to address, and sixteen coastal states were provided special 
hazard management grants to assist in their endeavors (Heinz, 18, 2000b).  Unfortunately, 
a lack of policy coordination between government entities, the inability of hazards to 
respect political boundaries, and the lack of shoreline change mapping capabilities has 
made hazard mitigation difficult to coordinate in the past (Heinz, 153, 2000b).   
In recent years, NOAA and FEMA have developed an array of mapping tools to 
help local communities identify their risks and vulnerabilities which can help 
communities evaluate their existing conditions.  Understanding coastal hazards and the 
vulnerabilities they present to existing development and natural protective systems will 
allow communities to work towards coastal resilience.   
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In addition to encouraging states to create policies that reduce hazard impacts, the 
federal government promotes and funds coastal protection and hazard mitigation 
measures through coastal land conservation.  Conserving and protecting natural barriers 
reduces hazard risks for coastal properties and resources.  The federal government has 
authority over a large portion of the United States shoreline through the Coastal Barrier 
Resource Act of 1982 (CBRA) and the Coastal and Estuarine Resource Protection Act of 
2007 (CEPRA), which support the Coastal Zone Management Act by reducing or 
eliminating development in high-risk areas (CZMA, Sec. 309 [A][2]).  The conservation 
lands not only support the protection of natural coastal barriers, the lands are often used 
as wildlife refuges and sanctuaries for marine research and monitoring and for 
recreational purposes (FEMA, 18, 1997).  The CBRA established the Coastal Barrier 
Resources System (CBRS) which “encompasses nearly 1.3 million acres and 
approximately 1,200 miles” of undeveloped coastal barriers in the United States (Heinz, 
xxxii, 2000a; CBRA, 1982).  The CBRS restricts new investment within its boundaries, 
including federal flood protection, “federal assistance for highways, bridges, causeways, 
sewer and water systems, and shore protection projects,” making it extremely costly to 
develop (Heinz, 14, 2000b).  While U.S. Fish and Wildlife is the administering agency 
for CBRS (Beatley, 106, 2002), “all federal agencies must abide by the provisions of the 
act and are required to certify annually that they are in compliance with CBRA” 
(USGAO, 2007).  To date, 84 percent of CBRS units remain undeveloped, but this has 
little to do with the CBRA (USGAO, 2007).  In general, most CBRS lands are unsuitable 
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for development and lack access.  In addition, state laws often discourage their 
development or the lands are protected by conservation easements or owned by 
environmental advocacy groups (USGAO, 2007).  Although no land has been added to 
the CBRS since the Coastal Barrier Improvement Act of 1990, conserving additional land 
remains an opportunity (Beatley, 107, 2002).  
 The Coastal and Estuarine Resource Protection Act (CERPA) provides another 
way to protect the integrity of coastal lands that have “significant conservation, 
recreational, ecological, historical, aesthetic, or watershed protection values, and that are 
threatened by conversion from their natural, undeveloped, or recreational state to other 
uses” (CERPA, 2007).  Since 2002, NOAA has been administering the Coastal and 
Estuarine Land Protection Program (CELP) and has acquired 35,000 acres (NOAA, 
2009).  NOAA uses CELP to support the initiatives of federally approved coastal zone 
management plans, support regional or state watershed protection plans, and increase 
conservation and research opportunities for the National Estuarine Research Reserve 
(CERPA, Sec. [3][B], 2007).  NERRs provide research and monitoring opportunities for 
training and education.  They are financially supported through federal funding and a 
30% state match.  In addition, NERR lands are acquired through a 50/50 partnership 
between NOAA and state coastal management programs (NOAA, 8, 2007).     
In summation, the federal government provides hazard mitigation assistance and 
tools to help decrease the impacts of disaster.  In recent years, the Federal Emergency 
Management Agency (FEMA) has been working hard to place the responsibility of 
decreasing vulnerability and damage in the hands of local communities.  Now that all 
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communities that seek federal assistance must have hazard mitigation plans, it is essential 
to ensure that hazard avoidance, protection, and adaptation is worked into the 
comprehensive planning process.  It is equally important to ensure that coastal 
management policies to protect natural buffers and habitat are incorporated into hazard 
mitigation and into comprehensive planning as well.  As federal programs begin shifting 
authority to state and local governments, they will need to be provided with the necessary 
guidance to steer future growth in a more sustainable manner.  
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CHAPTER FOUR 
PLANNING FOR RESILIENCY 
  
 
Because local communities directly realize hazard and disaster impacts, it is 
critical that they do not solely rely upon the federal and state governments for protection. 
Local communities are more in touch with the hazards that may impact them and have 
the capacity to respond faster than state and federal agencies if disaster strikes; therefore, 
they are more knowledgeable about the appropriate management strategies to implement 
to reduce hazardous impacts (FEMA, ii, 2001).  While local governments are required to 
create hazard mitigation plans to be eligible for federal mitigation funding, the plans are 
typically created by emergency managers, not local planners (Godschalk, 92, 1998).  As a 
result, local governments rarely address hazards in their comprehensive plans or policies 
even though local communities have land use authority through “several sources of state 
law, including state constitutions, zoning enabling acts, planning enabling acts, special 
land use control authority, home rule authority, special police power legislation to protect 
health and safety, the power to protect the local physical environment, and targeted 
authority to deal with disaster mitigation” (Nolon, 2006).  The downfall of many coastal 
states is that they do not require local policies to be consistent with one another or state 
policies, nor do they require local governments to address hazards within their 
comprehensive plans (Burby, 1999).   In turn, the strength of state and local hazard 
mitigation plans, floodplain management plans, stormwater management plans, and 
beachfront management plans, among many others, erodes due to a lack of integration 
into local land planning.   
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The coastal storms of 2005 and 2008 made many coastal communities question 
their resiliency to coastal disasters.  In coastal communities, “resilience refers to the 
ability of linked social, ecological, and economic systems within the coastal zone to adapt 
to and recover from disturbances such as hurricanes, tsunamis, floods, sea level rise, 
Great Lake level fluctuation, and harmful algal blooms.  A resilient coastal community 
can absorb shocks while maintaining function”( Collini, 6, 2008).  In addition, resilient 
communities evaluate and adapt themselves to be prepared for future events (Cutter, 3, 
2008; IOTWS, 3.1, 2007).  While some coastal states are embracing the idea of 
improving resiliency, others are “wary of its utility or unsure how to move resilience 
from an academic concept to on-the-ground action” (Collini, 2, 2008).  Communities 
have the ability to improve their resiliency by planning, avoiding hazardous areas and 
inappropriate shoreline stabilization measures, improving building codes and buildings, 
conserving natural areas, limiting public expenditure on infrastructure in hazardous areas, 
and communicating the mitigation message to the community (Godschalk, 272, 2001; 
Klein, 532, 2001).  To foster coastal resiliency to the impacts of disasters, hazards, and 
climate change, local governments can utilize their authority to guide the location of new 
development and reduce the vulnerability of existing development (Beatley, 207, 2002; 
Clark, 20, 1998).   
In order to protect coastal communities from the impacts of hazards and capitalize 
on other planning efforts to the greatest capacity, mitigation efforts should be 
incorporated into local land use decisions, policies, and codes.  Working to achieve land 
use and hazard mitigation goals not only reduces a community’s vulnerability, it is also a 
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more cost effective in the event of a crisis (APA, 1998).  Local governments can use their 
authority to guide development away from hazardous areas of the coast in the following 
ways: 
• “Planning power- To gain community agreement on a land use plan, local 
governments can educate, persuade, coordinate, encourage participation 
and consensus, and offer a vision of the future. 
• Regulatory power- To direct and manage community development in 
order to achieve desirable land use patterns and mitigate natural hazards, 
local governments can use tools of zoning, subdivision regulations, 
building codes, sanitation codes, design standards, urban growth 
boundaries, wetland and floodplain regulations, and the like. 
• Spending power- To control public expenditures to achieve community 
objectives such as concurrency of infrastructure provision with growth or 
restricting provision of infrastructure within hazards areas. Local 
governments can use capital improvement programs and budgets. 
• Taxing power- To support community programs such as infrastructure 
building and hazard mitigation, local governments can use such tools as 
special taxing districts and preferential assessment for agriculture and 
open-space uses.  
• Acquisition power- To gain public control over lands such as hazard areas, 
local governments can make use of the right of eminent domain, can 
purchase development rights, and can accept dedication of conservation 
easements” (Godschalk, 91, 1998).  
 
By utilizing a bottom-up approach to hazard mitigation, local governments will be 
taking a proactive approach to reduce the impacts of natural hazards on their 
communities and coastal resources.  In order to gain support for mitigation efforts, 
coastal planners must be able to communicate coastal risks and vulnerabilities to 
politicians, businesses, and citizens.  The first step in building resiliency is to identify 
existing and potential risks and vulnerabilities.  
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Mapping flood zones is of the most basic ways to determine where coastal 
communities can be impacted by storm events.  Sea, lake and overland surges from 
hurricanes (SLOSH) can be mapped to show the extent of coastal flooding based off of 
storm category.  There are also various shoreline change models that can project erosion 
rates into the future, including the Brunn Model, although their accuracy is questionable 
(Pilkey, 1781, 2004).  In many cases, beachfront communities use projected shoreline 
change to determine the location of development setbacks.  While each of these models 
Risk and Vulnerability 
 
Identifying hazardous areas and determining risks are the initial steps in the 
hazard mitigation process.  Risks can be defined as “the type and severity of the hazard 
and its frequency of occurrence” (IOTWS, 2.1, 2007).  Maps can serve as powerful tools 
to identify local risks and vulnerability.  While it has been rather expensive for 
municipalities to collect the necessary hazard data in the past, shoreline data is now 
accessible through the National Oceanographic and Atmospheric Administration 
(NOAA, 2007).  Mapping has the capacity to roughly estimate flooding, storm-surge, 
future erosion, and cumulative risks.  By identifying high-risk areas, planners can also 
identify where existing land uses are in conflict with nature; in turn, they can determine 
potential mitigation projects.  In addition, coastal communities can use risk knowledge to 
designate high-risk hazard zones to classify development avoidances, conserve natural 
buffers, and identify ideal locations for open space and recreational uses (Beatley, 207, 
2002).  Luckily, there are many ways to map risks using Geographic Information 
Systems. 
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can indicate the lands that may be impacted by a single factor, cumulative risk mapping 
provides coastal communities with a more comprehensive understanding of vulnerability.  
Coastal risk mapping is based off of “physical processes and island geomorphic 
characteristics to rate the overall risk of storm damage at a given site as ‘low’, 
‘moderate’, ‘high’ or ‘extreme’ (Lennon, 71, 1996).  Some of the characteristics to define 
the vulnerability of an area include elevation, vegetation, erosion rates, distance to tidal 
inlets, and building construction type (Lennon, 72-74).  Simply revealing “hazardous 
zones in a comprehensive plan has been shown to effectively limit densities to some 
degree in high hazard areas” (Jacob, 28, 2007).  Fortunately, there are many resources 
available to identify community vulnerability  
After identifying hazards, coastal communities can identify the “susceptibility of 
human settlements” (Deyle, 121, 1998).  Automatically, “communities that rely on a 
single economic sector for their livelihoods, such as tourism or recreation, are more 
vulnerable than those communities with a diversified economic base” (Cutter, 3, 2008).    
Understanding vulnerability can be enhanced by mapping hazards in relation to other 
factors that influence resiliency, including:   
• Natural systems (e.g. dunes, beaches, wetlands, bluffs, eroding cliffs, and 
natural buffers). 
• The built environment: (e.g. housing, businesses, emergency facilities, 
public buildings, and infrastructure). 
• Vulnerable populations: (e.g. the elderly, children, poor, and disabled) 
(Cutter, 4, 2008).  
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          Figure 4.1: Factors that Contribute to Vulnerability in Coastal Populations 
 
 
Performing a vulnerability assessment is imperative when determining hazard 
mitigation measures (Deyle, 142, 1998).  The Federal Emergency Management Agency 
(FEMA) and the National Oceanic and Atmospheric Administration (NOAA) have both 
created GIS mapping software to assist states and communities in identifying their 
vulnerability to hazards.  FEMA’s HAZUS-MH software helps communities identify 
potential losses to the built environment (FEMA, 2007a).  By identifying vulnerable 
properties, infrastructure, and emergency facilities, local communities can use this tool to 
mitigate potential damage.  Similarly, NOAA provides communities with the Community 
Vulnerability Assessment Tool, otherwise known as CVAT (NOAA, 2008b).  Currently, 
NOAA is working with many coastal communities to use their Risk and Vulnerability 
Assessment Tool (RVAT) to allow communities to set up online maps that allow the user 
to view risks and vulnerability by address (NOAA, 2008b).           
Source: IOTWS, 2.8, 2007    
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       After determining the risks and vulnerabilities within a community, planners, policy 
makers, and the public can determine if redevelopment or future development will 
outweigh the negative impacts on vulnerable populations, economic impacts, and 
deterioration of environmentally sensitive areas.  Often times, “community-based 
planning and assessment of coastal hazards and risks is a fundamental first step” in 
creating resiliency (IOTWS, 3,8, 2007).  Because risks vary from community to 
community based on coastal geology, erosion rates, elevation, and other local factors, it is 
important for all local planners to thoroughly analyze land suitability before making 
development decisions.  While coastal processes and storms will inevitably impact the 
built and natural environment, planners and policy makers should use their knowledge to 
guide development away from risky areas of the shore.  By identifying lands that are 
most at risk to hazards, local governments can improve upon policies and regulations to 
reduce the loss of life and property.    
 
Involving the public in the comprehensive planning process not only raises 
community awareness of their susceptibility to hazards, it creates community buy-in for 
hazard mitigation projects.  Citizens can serve as a good resource to fill gaps in scientific 
data or improve upon what information already exists because they are often “a living 
memory of specific catastrophes and the areas that were impacted.  Good plans must be 
based on detailed local knowledge, not generalized information from afar” (Jacob, 29, 
2007).  Plans should describe the participatory process in detail, including who was 
involved, how they participated in the process, and how their input impacted the 
Community Participation 
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evolution of the plan (Berke, 73-74, 2006).   By reaching out to the public for their input 
on previous and existing hazards, the planning process gains support to help reduce the 
risk of future impacts (Burby, 249, 1999).  Building public consensus on the measures to 
reduce vulnerability to hazards can prove to be challenging.  The American Planning 
Association calls for hazard elements to be developed by an “interdisciplinary, 
interagency team with broadly based citizen participation” to generate balance and 
consensus in determining mitigation policies and land use decisions (APA, 1998).  In 
coastal regions, an array of government agencies, business representatives, and 
community leaders should be involved in the process, including “emergency managers, 
hazard mitigation planners, coastal managers, land use planners, engineers, floodplain 
managers, and representatives from the insurance, development, and real estate 
industries.  It will also require support and participation from local decision-makers, 
nongovernmental organizations, faith-based organizations, and coastal residents” 
(Collini, 6-7, 2008).  By incorporating hazard mitigation into the comprehensive planning 
process, it will help educate the community of the realities of living on the coast so they 
may take individual measures to protect themselves from coastal hazards (Godschalk, 87, 
1998).  As a result, constituents have to reach consensus on what level of vulnerability 
they are willing to accept.  Once gaining consensus, “community goals, policies, and 
programs for economic development, environmental quality, community development, 
housing, and infrastructure programming” can be defined (Godschalk, 88, 1998).  Public 
involvement through the planning process will not only direct future development, it will 
engage citizens to monitor land use decisions (Jacob, 30, 2007). 
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Planning and Design 
By the plan setting forth the community’s goals, policies, and programs, the 
public communicates the community’s interests to guide future development and 
redevelopment strategies and set policies.  Land use planning has the ability to 
incorporate the social values, market values, and ecological values to create policies that 
simultaneously incorporate sustainability and hazard mitigation (Godschalk, 90, 1998).  
  
Figure 4.2: Land Use Planning, Mitigation, and Sustainability Diagram 
 
 
Local governments can reduce the impacts of hazards by exercising their 
authority through “regulations such as zoning ordinances that impose density, size, and 
location restrictions on the construction of structures and uses of land.  Other mitigation 
strategies that support retreat and adaptation to shoreline change without impairing 
critical areas include construction setbacks, structural relocation, and avoidance, (OCRM, 
Source: Godschalk, D. (1998). Cooperating with Nature. P. 90    
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2, 2000).  Retreat regulations might force the removal of structures, the relocation of 
structures, or prohibit development or public expenditures in certain localities” (Hawes, 
1998).  Besides zoning, local governments can use overlay districts to protect high-risk 
lands, such as bluffs, cliffs, wetlands, dunes, historically eroding inlets, or areas that are 
prone to overwash (Nolon, 2006).  Land use regulations can often support coastal 
management setbacks or deter development in high-hazard areas.   
 Using smart growth principles, communities can promote hazard resiliency 
through compact development and open-space preservation (Godschalk, 273, 2001).  In 
order to gain support for compact development to preserve natural resources and hazard 
prone areas, public meetings can educate the public on how smart growth decreases 
infrastructure costs, preserves habitat, and can actually increase property values (SGN 
and ICMA, 10-11, 2002).  State governments can support compact development by 
creating “model codes that specify the design standards, zoning requirements, and codes 
necessary to create smart growth communities” (SGN and ICMA, 12, 2002).  With 
planned unit developments or subdivisions plans, local planners can encourage cluster 
development away from high-hazard areas (see Figure 2) (ASFM, 51, 2003).  By 
avoiding development on sensitive lands, developers can provide their communities with 
recreational open space that can dually serve as a natural protective barrier between the 
hazard and development (FDCA, 58, 2006).  In areas where hazardous areas are also 
attractive development locations “planning programs [can] reduce potential losses by 
steering development to the least hazardous parts of building sites and by modifying 
building and site design practices” (Burby, 248, 1999).  While implementing regulations 
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is the obvious means to reduce the impacts of hazards, convincing developers and land 
owners of the long-term benefits will be a challenge.     
Figure 4.3: Cluster Development 
 
 
 
 
 
 
Some questions that must be considered by local governments before attempting 
to change land uses or acquire lands in hazard-prone areas include:  Is there an immediate 
hazardous threat to life and private property to allow for the use eminent domain?  If not, 
what measures need to be taken to purchase susceptible lands and structures or their 
development rights?  Will changing the use of a property or multiple properties to 
recreational or open space attract additional development adjacent to the existing or 
potential hazard?  These questions require local governments to consider the “types of 
development influences and side effects” that may result from redefining the use and 
activities allowed post land or property rights acquisition (Beatley, 219, 2002).  Local 
officials should especially consider the broad social and economic impacts of such land 
use changes because shorefront properties are often high in value and support the 
Source:  Association of State Floodplain Managers (ASFM). (2003). No Adverse Impact: A Toolkit for Common 
Sense Floodplain Management. 51.    
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community’s tax base (Clark, 62, 1998).  Planners must be prepared to combat the 
“objections by local governments (on the basis of property-tax loss, high cost of 
acquisition, long-term maintenance burden, etc.) and private landowners (on the basis of 
loss of desirable location, etc.)” (Heinz, 84, 2000a).  Assuming that communities are not 
already built out, relocation of vulnerable properties relocates the tax base while ensuring 
that it is not lost to erosion or flooding.  The conservation of high-risk lands or the 
purchase of development rights supports the preservation of natural protection for 
properties located further inland.  Often, explaining the nexus between land use changes 
or land acquisition and property protection can convince property owners what is best for 
the entire community, especially since tax incentives are typically involved.  For 
communities that are comprised of properties owned by non-residents, it will be difficult 
to convince them of land use changes unless it protects their investments.   
There are many ways that local governments can obtain property or property 
rights in hazardous coastal areas, including the use of fee-simple acquisition, transfer of 
development rights, and the purchase of development rights (SGN and ICMA, 45, 2002; 
Beatley, 2002).  Fee-simple acquisition or property buyout allows for full attainment of a 
bundle of rights for a property.  After a major hazard event is an ideal time to acquire 
impacted properties or their development rights.  If adjoining properties are purchased in 
floodplains, they provide great locations for parks, greenways, and recreational space 
(Godschalk, 281, 2001).  Along the beachfront, acquired lands can be preserved for 
critical habitat and for flood protection.  While land acquisition appears to be an easy 
option to protect natural resources, it is especially expensive to support.   
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In developing regions of the coast, it is often more feasible to negotiate 
development rights with landowners and developers by transferring their development 
rights to a less hazardous or hazard free portion of the coast; this can be voluntary or 
mandatory for lands in critical areas (Beatley, 223, 2002).  The transfer of development 
rights has the ability to increase density in less hazardous “receiving zones” by allowing 
for increased building heights or increasing the number of rooms allowed in a residential 
unit (Beatley, 223-224, 2002).  Utilizing the transfer development rights has the capacity 
to deter large development away from hazardous areas to a central, more urbanized 
location that has fewer hazards while still allowing the developer to maintain profits 
(ASFM, 51, 2003). 
Another option for local governments to deter development in hazard-prone areas 
is to purchase the development rights of properties.  Essentially, coastal communities 
have the opportunity to purchase conservation easements from property owners, whether 
it is for beach access or to curb development pressure in vulnerable areas.  By the 
community purchasing the development rights at a fair market value, the property owner 
agrees to “leave the land in an undeveloped state for a specified period of time (but often 
in perpetuity)” (Beatley, 219, 2002).  Landowners become eligible for “some 
combination of property tax, estate tax, or income tax benefits” by agreeing not to 
develop the land (SGN and ICMA, 45, 2002).  Purchase of development rights is often 
seen as less stringent and less costly than the local government acquiring vulnerable 
properties (Beatley, 220, 2002).   
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Mitigation Implementation 
The means to acquire funding for land or property rights acquisition proves to be 
the greatest challenge facing local policymakers.  “The cost of avoiding risks by not 
building in hazard zones and reducing risks by strengthening buildings and infrastructure 
are immediate.  The benefits of avoiding losses are only realized at some future date.  As 
a result, people and local governments tend to greatly discount these benefits, which 
makes risk avoidance, investment in risk reduction measures, and hazard mitigation 
planning all equally unattractive” (Burby, 250, 1999).  Coming up with innovative ways 
to increase tax revenues proves to be a trial for many communities in need of hazard 
mitigation, especially for small coastal communities.  There are many financing options 
that coastal communities have to obtain environmentally-sensitive lands, including local 
sales or real estate taxes, “instituting impact fees, using borrowing power (e.g. bonds), 
providing income tax credits, charging user fees, and collecting fees from special motor 
vehicle taxes or license plates” (SGN and ICMA, 46, 2002).  Virginia Beach has been 
able to fund the purchase of development rights for 20,000 acres of land through “a new 
tax on cellular phones” (Beatley, 220, 2002).   
Land acquisition, structural relocation, or structural improvements can be funded 
through the Pre-Disaster Mitigation Grant Program, Flood Mitigation Assistance, or the 
Hazard Mitigation Grant Program, assuming that the community has a federally approved 
all-hazard mitigation plan.  While federal grants provide funding for property acquisition, 
covering the remaining portion can prove to be expensive for local communities and may 
not be cost effective highly developed areas (Beatley, 217, 2002).  In some cases, state 
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governments “provide financial or technical support to communities for the relocation of 
public or private structures and the creation, restoration, or re-vegetation of disturbed 
dune areas (e.g., Massachusetts, Maine), or buyouts of repeatedly damaged properties 
(e.g., New Jersey, Florida, Minnesota, Ohio, Alabama)” (Heinz, 84, 2000a).  To buyout 
land, “states often pool acquisition funds from various sources, request matching federal 
funds, and financially and technically assist local governments in their land acquisition 
projects” (Heinz, 84, 2000a).  It is up to local officials to determine the new land use for 
properties that have been bought out, requiring local land use planners to determine 
hazardous zones hopefully before natural processes result in a loss of life or property.   
Altering building codes, taxation, incentives, and insurance rates in high-risk 
areas are other ways to deter new development in risk-prone areas (Heinz, xxxi, 2000b).  
Prohibiting infrastructure funding is another way limit new development to hazardous 
coastal lands, especially if development or tax incentives are available in non-hazardous 
areas of the coast (Heinz, 85, 2000a).  Providing buyers with disclosures of hazardous 
risks before they lease or purchase a property is yet another way to deter buyers and 
developers from choosing hazardous locations, or it will encourage the new owners to 
mitigate the hazard upon purchase (Heinz, 85, 2000a).   
While successful mitigation efforts often occur before development, land use 
planners should not discredit that they have to opportunity to “start over” in the wake of 
disaster.  Disasters can provide communities with opportunities to improve poorly 
designed or dilapidated portions of town.  “Planners can seize the opportunity to use 
redevelopment to affect a rebirth that might not otherwise be possible” (APA, 1998).  In 
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the wake of a coastal disaster, North Carolina initiates a 48-hour building moratorium so 
a thorough assessment of property damage can be done and to rezone areas that have 
been impacted by the disaster, especially for flooding and erosion impacted areas (Nolon, 
2006).  Making an early assessment can provide planners with the knowledge to make 
decisions in the future.  Having a post-disaster recovery plan can help facilitate wise 
redevelopment decisions.  Even though “plans must be regularly reviewed and updated 
based on new information and experiences,” disasters serve as the strongest test of local 
planning and policies and can help identify where improvements need to be made in land 
use decisions and planning efforts.  (IOTWS, 3.8, 2007).  
       Figure 4.4: Coastal Resilience Cycle 
Source: IOTWS, 3.7, 2007    
55 
 
 Local land use planning remains the strongest regulatory device to guide coastal 
development, while having the greatest responsibility to reduce the loss of life and 
property of its community.  As development continues to increase along the shores of the 
United States, coastal communities are becoming more vulnerable to natural coastal 
processes.  As planners and policy makers shape the future of the coastal environment, 
they must consider how their decisions will impact current and future generations.  By 
creating, utilizing, and monitoring local land use plans and municipal codes, along with 
hazard mitigation plans, coastal management plans, post-disaster management plans, and 
other community plans, coastal communities have the ability to foster resiliency.  
Unfortunately, plans and policies often lack consistency and overlap.   
 
Successful implementation of plans requires that policies and actions are made 
interdependently, positively influencing the goals of multiple departments or agencies 
(Berke, 73, 2006).  Integrating hazard mitigation into local land use planning requires 
plans to penetrate “all policy levels and government agencies involved in its execution” 
(Cicin-Sain, 150, 1998).  While various agencies throughout all levels of government 
have attempted to mitigate the impacts of coastal hazards, their efforts are often 
fragmented and do not partner with other mitigation initiatives.  Integrated Coastal and 
Ocean Management defines the different levels of policy integration (See Table 4.1).  
Often times, various agencies make shoreline change adaptations without considering the 
impacts on other agencies or levels of government.  Interagency cooperation can actually 
Integrating Policy 
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lead to more economically and environmentally sound decisions along the coast (Klein, 
532, 2001).  There are many incentives for interagency cooperation: 
• Financial incentives – Cooperation typically occurs if interagency cooperation 
is tied to funding sources.  
• Perception of a shared problem or goal – Identifying a shared problem 
between agencies may take the weight off of a single agency; cooperation 
clearly becomes easier when shared problems or goals are identified. 
• Shared professional values – Shared values and goals can result in cooperative 
action.  
• Perception of political advantage – If high-level leaders indicate that 
cooperation is important to achieving a goal, lower-level governments, 
agencies, or individuals will be more obliged to follow suit. 
• Availability of forum for cooperation – If regular opportunities for discussion 
exist, accommodation and cooperation are likely to evolve.   
• Desire to reduce uncertainties – By reducing uncertainties between and among 
agencies, especially regarding responsibility, cooperation is more likely to 
occur (Adapted from Cicin-Sain, 156, 1998). 
 Table4.1: Levels of Policy Integration 
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Although it is difficult to coordinate hazard mitigation, coastal management, and 
land use planning, “there is evidence of a shift in governmental policy towards the 
vertical integration of federal, state, and local governmental action in order to most 
effectively and comprehensively address land development in disaster prone areas as well 
as a host of other economic development and environmental problems” (Nolon, 2006). 
Mileti suggests that existing legislation should incorporate sustainable mitigation 
practices into the reauthorization of existing policies (270, 1999).  By developing 
effective plans to reduce the impacts of disasters requires local communities have to 
balance their authority with federal and state mandates and initiatives (Jacob, 23, 2007).   
While there are many measures to reduce or limit development in hazardous 
regions of the coastal plain, local governments are usually not willing to adopt land use 
measures unless they are mandated to do some by higher-level governments (Jacob, 24, 
2007; Heinz, 153, 2000b).  State governments can encourage the integration of policies 
by requiring local land use plans to include hazard elements or by providing financial 
incentives to include a coastal management element.  This not only encourages vertical 
consistency between all levels of government, it influences horizontal consistency 
between local hazard mitigation plans, coastal management plans, and future land use 
decisions.  The American Planning Association offers model enabling legislation that 
incorporates hazards into comprehensive planning (see Appendix B).  Communities have 
the ability to follow the guidance of APA by including a hazard element within their 
comprehensive plans or by incorporating hazard analysis and mitigation efforts into 
elements throughout the planning document.   
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In order to promote policy integration, Florida now requests coastal communities 
to address future land use by providing financial incentives to include a coastal 
management element in their plans.  Coastal management elements must be “be 
consistent with coastal resource plans” (Fla. Stat. § 163.3178(2)).  By addressing coastal 
management in comprehensive plans, coastal communities are also addressing hazard 
mitigation through land use planning.  In order to address land use decisions, local 
communities must identify hazards and perform risk and vulnerability assessments 
(PDCA, 31-32, 2006).  By doing so, coastal communities can “identify where the 
protection, restoration, or enhancement of natural drainage features, floodplains, 
wetlands, or beach and dune systems will be most critical to minimizing community 
vulnerability and where it will be most cost effective to employ” mitigation measures 
(FDCA, 31-32, 2006).  In addition, Florida requires that coastal communities identify 
coastal high-hazard areas (CHHA) and hurricane vulnerability zones, which are areas 
requiring evacuation in Category 3 hurricanes, to determine the placement of critical 
facilities and evaluate evacuation procedures (FDCA, 19-21, 2006).  By integrating 
coastal management, hazard mitigation, and land use planning, Florida communities will 
not only have the ability to adapt to existing hazards, they will have the ability to adapt to 
shoreline change and sea-level rise.  Other coastal states and communities can use 
Florida’s coastal management element requirements as a guide to determine their future 
land use.   
 Establishing hazard elements or coastal management elements within the 
comprehensive plans of communities serves as a strong basis for horizontal and vertical 
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policy and goal integration.  Although hazard and coastal management elements can set 
the tone for additional elements within the comprehensive plan, there are other ways that 
coastal communities can encourage planning and policy integration.  Regional means to 
address coastal hazards and vulnerabilities need to be explored because coastal hazards, 
watersheds, and ecosystems do not have political boundaries (Jacob, 23, 2007).  Although 
federal agencies and an array of non-profits organizations have created ways to decrease 
vulnerability to disaster, there are no established ways to measure the integration of 
coastal management and hazard mitigation policies into local land use planning and 
policies.  By not addressing policy integration, coastal resources, property, and 
individuals may not be prepared for episodic storm events or long-term shoreline change.   
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CHAPTER FIVE 
THE SOUTH CAROLINA COASTAL ZONE 
 
The unique landscape of the South Carolina shoreline attracts new residents and 
tourists and alike.  Eight counties make up the South Carolina coastal zone, including 
Horry, Georgetown, Charleston, Berkeley, Dorchester, Colleton, Beaufort, and Jasper 
counties (see Map 5.1) (SCCZMA, 1977), and they happen to be some of the most 
rapidly growing counties in the state (Henry, 4, 2002).  While the coastal counties of 
South Carolina comprise 21 percent of the total land mass of the state, the unique 
geologic composition of the South Carolina shoreline provides many environmental 
limitations for development.  Despite these physical development constraints, “over 10% 
of the state’s population growth… occurred in the narrow band of census tracts adjacent 
to the Atlantic Ocean” (Henry, 17, 2002).  Not only are people moving to the shore, a 
large number of people are visiting South Carolina’s beachfront communities each year.  
Because South Carolina has a variety of beaches and coastal communities, it has the 
ability to cater to many types of people.  South Carolina is known for its vacation 
destinations of Myrtle Beach and Hilton Head Island and its “unique family beaches like 
Edisto, Folly, and Pawleys Island” states Chris Brooks of the SC Office of Coastal 
Resource Management (Tibbets, 12, 2003).  The real estate and tourism industry of the 
state relies upon these diverse coastal communities to maintain their growth.  By 
sustaining beachfront communities and their surrounding landscape for future 
generations, South Carolina will not only be able to preserve its coastal heritage and 
natural resources, it will protect the fiscal resources of the state.  
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    Map 5.1: South Carolina Coastal Counties 
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Coastal Geology 
 
Despite the fact that the coast makes up a small portion of the state, its landforms 
significantly differ.  The South Carolina coastal geology includes barrier islands, 
mainland beaches, deltas, and tidelands (see Map 5.2) (Hayes, 43, 2008; Lennon, 21, 
1996).  While barrier islands and beaches make up approximately 153 miles of the South 
Carolina coast (Beatley, 18, 2002), tidelands encompass the vast majority of the state’s 
shoreline, harboring 20 percent of the East Coast’s marshlands (Hayes, 106, 2008; 
Lennon, 1996).  The special conditions that exist along the Eastern Seaboard and the Gulf 
Coast, including variable wave action, wind patterns, and a tidal range of less than 12 feet 
(Hayes, 44, 2008) make barrier islands unique to these coasts.  The string of barrier 
islands that run along the coast of South Carolina are part a geologic formation called the 
Georgia Bight that runs from Cape Hatteras, North Carolina to Jacksonville Florida 
(Hayes, 43, 2008).  While barrier islands and mainland beaches define much of the South 
Carolina coast, it is especially important to understand their geologic differences impact 
development suitability.  
 In South Carolina, “there are 75 miles of prograding (seaward-building) barrier 
islands and 22 miles of landward-migrating (transgressive) barrier islands” (Hayes, 44, 
2008).  Isle of Palms, Kiawah Island, and Hilton Head Island are examples of prograding 
barrier islands, while Morris Island and Pawleys Island are examples of a landward-
migrating barrier island (Hayes, 96, 2008; Lennon, 23, 1996).  Morris Island is an 
example of how a prograding barrier island can become a transgressive barrier due to 
changes in sediment flow, wave action, and sea level (Lennon, 23, 1996). 
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   Map 5.2: South Carolina Shoreline Types 
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Morris Island lighthouse, which was constructed between 1874 and 1876, now sits over 
2,000 feet offshore, indicating how the island is towards the mainland (Lennon, 105, 
1996).  Although the shoreline change can visibly be seen on Morris Island, not all 
shoreline change is so obvious.   
 
 
 
 
 
 
 
 
 
 
The arcuate strand, otherwise known as the Grand Strand, is an example of a 
barrier island chain that migrated into the mainland thousands of years ago.  The arcuate 
strand runs from North Carolina through Horry County and ends at Pawleys Island in 
Georgetown County (Hayes, 135, 2008).  While mainland beaches are typically safe to 
build behind, existing development patterns have accelerated erosion in the Grand Strand, 
leading to engineering solutions to maintain the beaches (Hayes, 138, 2008).  As sea level 
rise accelerates and coastal storms and erosion increase, coastal development will become 
more vulnerable to hazards.  
 
Photo 5.1: Coastal Erosion, Morris Island Lighthouse 
Source: Program for the Study of Developed Shorelines.  Western Carolina University.   
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Coastal Economy 
 
The coast of South Carolina is a major economic generator for the rest of the 
state.  As noted in a 2002 report, The Contribution of the Coast to the South Carolina 
Economy, “It is no surprise to anyone who has visited the beaches of South Carolina from 
Myrtle Beach to Hilton Head that the coast of South Carolina is a vibrant and expanding 
economic region…the coast is well positioned to become a key driver of state economic 
growth over the next decade as the national economy continues its move to service 
activities as a leading economic base” (Henry, 7, 2002).  In the past, the coastal economy 
relied upon traditional marine related jobs like fishing, ship building and ship repair, but 
changes in the global and national economy have changed the base economy of the coast 
(Tibbets, 4, 2004).  Currently, “tourism, insurance, real estate, finance, port-related 
wholesale trade, retail trade, and health care” make up the coastal economy (Tibbets, 4, 
2004).  Tourism is a “$9.5 billion industry in South Carolina” and employs a range of 
workers from “waiters, construction foremen, gardeners, carpenters, chefs, hotel clerks 
and managers” (Tibbets, 6, 2004), and nearly two-thirds of the state’s tourism revenue 
comes from coastal tourism (Tibbets, 12, 2003).  The tourism industry relies “upon 
attractive, accessible beaches” to maintain the quality of vacation destinations (Brooks, 
28, 1996).  By maintaining the beaches within the state, South Carolina has been able to 
attract an array of visitors to the coast.  Horry, Charleston, and Beaufort counties alone 
“accounted for 75% the coast’s contribution to economic activity in the state” with 
Charleston leading the way as the “overall dominant employer and producer of goods and 
services with about 41% of the coastal totals. Horry was second in overall economic size 
66 
 
with about 20% of coastal economic activity followed by Beaufort accounting for about 
14% of the coastal economy” (Henry, 11-12, 2002).  Between 1990 and 2000, the eight 
coastal counties accounted for more than half of the new private sector jobs generated in 
the state with the majority of the growth occurring in Horry and Charleston counties 
(Henry, 30, 2002).  With the majority of the economic growth in the state occurring in 
Horry, Charleston, and Beaufort counties, it is obvious that the state is reliant upon the 
aesthetic resources of the coast to bring in tax dollars to support infrastructure costs and 
state funded programs among many other expenditures (SCPRT, 2008; Henry, 30, 2003).  
To protect the tourism dollars and jobs that are directly and indirectly related to the coast, 
it is necessary for development to continue in coastal regions while protecting the natural 
systems that create its economic niche.   
 
Coastal Population Growth 
 
 Currently, over one million residents are currently estimated live within the 
coastal counties of the state, making up over one-quarter of South Carolina’s population 
(SCPR, 2006).  Growth has and continues to occur along the South Carolina shoreline.  
While most of the immediate coast has been built out, growth is now moving further 
inland while remaining in close proximity to the shore (Tibbets, 3, 2004).  Between 1990 
and 2000, the coastal counties accounted for “approximately one- fourth of the state’s 
growth in population (28.1%), households (29.3%), labor force (28.8%), employment 
(20.1%), and income (27.1%)’ (Henry, 4, 2002).  Of the coastal counties, nearly 10 
percent of the population growth occurred in Horry County and 7 percent in Beaufort 
County (Henry, 5, 2002).  The census tracts adjacent to the coast accounted for the 
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majority of the coastal county growth (Henry, 22, 2002).  “Specifically, population 
growth in coastal tracts accounted for 82.8% of population growth in Beaufort County 
and 78.4% of the growth in Georgetown County. In Charleston County, the coastal 
census tracts accounted for all of the county’s growth from 1990 to 2000. That is, the 
Charleston County coastal tracts added 17,166 new residents while the remainder of the 
county reported a population loss of 2,236 individuals” (Henry, 21-22, 2002).  Some 
coastal areas, like the Grand Strand, have built on nearly all of the developable land, and 
growth has started to move inland (Henry, 22, 2002).  While the majority of available 
beachfront communities have been built out, there is a new wave of “empty nesters 
selling their high-value coastal homes and moving inland” (Tibbets, 3, 2004).  As this 
occurs, more properties will become available for redevelopment.  Older beach houses on 
large lots are likely to be torn down and replaced with large homes or subdivided into 
multiple lots to make room for additional homes.  As population continues to increase 
along the South Carolina coast, development must meet the growing demands and adapt 
to the constraints of nature.  Being able to identify the differences between their 
shorelines and hazards can help planners make more effective land use decisions that 
conserve aesthetic and ecological resources, preserve history and a way-of-life, while 
improving the economy and social dynamics of the state.   
 
In addition to being impacted by incremental changes in the coastal environment 
and by coastal development, South Carolina’s shoreline has the history of being altered 
by nor’easters, tropical storms, and hurricanes.  Over 50 nor’easters have impacted the 
Coastal Storms 
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South Carolina coast since the beginning of the 19th century, and an equal number of 
tropical storms and hurricanes have directly impacted the South Carolina coast since the 
late 1600s (Lennon, 12, 1996).  Hurricane Hugo is the most remembered storm in recent 
history due to its intense nature and impacts.  It inundated the South Carolina coast from 
Charleston to Myrtle Beach, with maximum storm tides of greater than 20 feet observed 
in the Cape Romain-Bulls Bay area, approximately 30 miles north of where the eye 
crossed the coast.  This was the largest storm surge experienced on the east coast of the 
United States in the 20th century” (Hayes, 96-97, 2008).  Over 100 beachfront structures 
no longer had dunes protecting them and were sitting on the beach, not including the 
structures that were completely destroyed (Hayes, 96, 2008).   The surge resulted in an 
overwash that split Pawley’s Island in two and a new channel cut through it (see Photo 
2.1)  (Hayes, 100, 2008); the same channel that was cut through it in Hurricane Hazel in 
1954 (Hayes, 97, 2008).  Not surprisingly, the emergency restoration efforts after Hugo 
rejoined the two halves, and the property owners were allowed to continue living in this 
low-lying, vulnerable area (Hayes, 96, 2008).  Nor’easters, tropical storms, and 
hurricanes will continue to occur in an unpredictable manner, impacting coastal 
development and ecosystems.     
 
Hazard Mitigation and Recovery Policies 
 
When defining coastal hazard mitigation policies in South Carolina, the South 
Carolina Hazard Mitigation Plan (SCHMP) serves as the overarching plan for the state.  
It was first adopted in 2004, after the Stafford Act required all states to have a hazard 
mitigation plan if they were to receive any federal grants to mitigate problems before and 
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after disaster.  The SCHMP’s goal is to “minimize the impact of hazards on people and 
the built environment” (SCHMP, 1, 2007).  The plan identifies open space preservation, 
floodplain regulations, stormwater management, riverine setbacks, land acquisition, 
beach nourishment, habitat protection, and public education among many of the 
techniques to reduce the impacts of disaster (SCHMP, Sec. 10, 5, 2007).  The plan also 
identifies funding sources to pay for mitigation efforts, but all of funding sources listed 
are solely federal sources.  The plan does not create new mitigation policies, nor does it 
identify state mitigation funding sources or policies, even though they exist, reducing the 
likelihood of making hazard reduction implementable through state initiatives.   
There are a few programs and policies in South Carolina that attempt to employ 
hazard mitigation efforts within the state, but policies are emerging and evolving due to 
nationwide hype around hazard reduction.  Luckily, the South Carolina Comprehensive 
Hurricane Damage Mitigation Program (2007) under the Department of Insurance is set 
up to “apply for financial grants to be used to assist single-family, site-built or 
manufactured or modular, owner-occupied, residential property owners to retrofit their 
properties to make them less vulnerable to hurricane damage” (SCHDMP, § 38-75-485).   
The new legislation provides tax deductions for catastrophe savings accounts, 
encouraging homeowners to save money for use in case of a disaster later. It also 
creates a system of tax credits for insurance companies that write full coverage 
(policies without wind exclusions) for property owners along the coast. Property 
owners who buy and install building materials that make homes stronger can 
receive tax credits. And private insurers would be required to give discounts to 
homeowners who improve their dwellings to withstand wind storms. (Tibbets, 10, 
2007)  
 
While the policy provide grants solely to “homeowners who have a homestead 
exemption, which means they are over age 65; their homes must also have an insured 
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value of $300,000 or less” (Tibbets, 10, 2007).  A portion of the funds to support the 
mitigation program comes from tax revenue from the South Carolina Wind and Hail 
Underwriting Association and is supplemented by existing federal programs (SCHDMP, 
§ 38-75-485).  In addition to a state policy to reduce property loss as a result of 
hurricanes, the state has had the Loss Mitigation Grant Program (SCLMGP) in place 
since 1997.  The program is set up through the Department of Insurance to provide 
“grants to local governments or for the study and development of strategies for reducing 
loss of life and mitigating property losses due to hurricane, flood, earthquake, and fire” 
(SCLMGP, § 38-75-480).  This program provides funding to local governments for 
technical assistance to help them be proactive in reducing the loss of life and property 
(SCLMGP, § 38-75-480).  Although the Hurricane Damage Mitigation Program and the 
Loss Mitigation Grant Program provide funding to improve the structural integrity of 
vulnerable homes before and after disaster, these programs do not provide funding to 
relocate homes or to demolish structures on properties that are no longer developable.     
   While structural mitigation is supported through the Department of Insurance, it is 
the responsibility of the South Carolina Department of Natural Resources to coordinate 
“the development of a statewide floodplain lands area inventory and to formulate 
guidelines for the conservation, protection and use of flood plain lands, excluding 
tidelands and marshlands” (SCDNR-FMP, § 48-9-290).  By maintaining floodplain maps, 
coastal communities can more readily identify mitigation opportunities.       
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Coastal Zone Management 
 
South Carolina followed federal guidance to create a state level coastal zone 
management program by approving the Coastal Tidelands and Wetlands Act (1977), also 
known as the South Carolina Coastal Zone Management Act (SCCZMA).  This 
legislation, while progressive at the time, gave regulatory authority to the South Carolina 
Coastal Council to permit alterations to the critical areas of the coastal zone, which 
includes coastal waters, tidelands, beaches, and beach/dune systems (SCCZMA, 1977).  
Even though the state adopted the South Carolina Coastal Zone Management Act 
(SCCZMA), coastal resources continue to be jeopardized by “the long-term loss of access 
to the beach, through beach erosion and the resulting armoring of the shoreline, and 
through encroachment on the beach-dune area by high density development oblivious to 
the natural forces and risks at play” (Brooks, 28, 1996).  In an effort to retain the quality 
of the beaches for public use and habitat, the state established the Beachfront 
Management Act in 1988. 
 The Beachfront Management Act was enacted to protect the quality of the state’s 
beaches and preserve the protective dune system.  The act established a construction 
‘dead zone’ that inhibited development from the dunes to the shoreline and any areas that 
may erode over a 40 year timeframe (Beatley, 140, 2002).  Instituting this construction 
restriction kept properties behind the protective dune fields, shielding them from the 
impacts of erosion and reducing the impacts of flooding and high winds during storm 
events (Hawes, 1998).  As a hazard mitigation measure, the legislation also inhibited the 
redevelopment of buildings more than two-thirds damaged, even if the structure had 
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already been built within this zone prior to the new regulation (Beatley, 140, 2002).  
While this legislation was progressive at the time, it received intense scrutiny by coastal 
property owners. 
The private property rights mentality of South Carolina residents generated 
multiple “takings” suits, most notably Lucas v. South Carolina Coastal Council.  Lucas, a 
beachfront property owner, had been denied permits to build on his properties because 
the ‘dead zone’ left him unable to develop either of his two properties.  The dead zone 
was established after his neighbors had developed their properties, but he did not attempt 
to develop his properties until after the Beachfront Management Act was implemented.  
Lucas filed suit against the South Carolina Coastal Council, and the case eventually 
reached the Supreme Court.  The Supreme Court ruled in Lucas’s favor because he had 
been deprived of his private property rights without just compensation (Tibbets, 8-9. 
2003).  While the case was being heard in the Supreme Court, the South Carolina Coastal 
Council changed the ‘dead zone’ regulation to avoid future ‘takings’ suits and began 
allowing development in the critically designated 40 year erosion area through special 
area permitting.  The private property rights conflict in Lucas v. South Carolina Coastal 
Council resulted in the state’s coastal management program losing much of its land use 
regulatory authority.   
Post-Lucas, the South Carolina Coastal Council was subsumed into the 
Department of Health and Environmental Control with a new title, the Office of Coastal 
Resource Management (SC-OCRM), and now has more institutional oversight.  The 
construction setback line prohibits the construction of structures over 5,000 sq. ft. 
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between the critically designated 40 year erosion area and the high-tide line, but 
structures smaller than 5,000 sq. ft. are typically allowed special area permits upon SC-
OCRM’s approval (Beatley, 140, 2002).  In 1996, 1,451 habitable structures appraised at 
$1.15 billion existed seaward of the construction setback line (Brooks, 28, 1996).  
Although some of these structures existed prior to the BMA, the Lucas case has impacted 
the ability of SC-OCRM to minimize property losses to existing development through 
coastal management.  Fortunately, the Beachfront Management Act requires the 
disclosure to those purchasing property that lies within the setback and baseline 
designations (SCBMA, §48-39-330).  In addition, SC-OCRM can enforce stipulations on 
development seaward of the setback line if it impacts public access, beach movement, 
sand budget, beach vegetation, dune fields, or endangered or threatened plants or animals 
(SCBMP, 121, 1992).  Luckily, state policy prohibits the encroachment of development 
onto depositional land:  
No property rebuilt or accreted as a result of natural forces or as a result of a 
permitted structure shall exceed the original property line or boundary. Provided, 
further, that no person or governmental agency may develop ocean front property 
accreted by natural forces or as the result of permitted or no permitted structures 
beyond the mean high water mark as it existed at the time the ocean front property 
was initially developed or subdivided, and such property shall remain the property 
of the State held in trust for the people of the State. (SCCZMA § 48-39-120B) 
 
While the state attempts to regulate development in vulnerable areas of the coast, private 
property rights continue to play a strong role in development decisions and permit 
allocations.  Because SC-OCRM does not have complete authority over development 
decisions along the coast, land use planning can foster the resiliency of coastal 
communities.      
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Land Use Policies 
At the time the SCCZMA and the BMA were created, South Carolina had not 
granted local governments the authority to perform land use planning or zoning.  The 
State identified the competing demands on coastal resources and the need to “protect and 
to give high priority to natural systems in the coastal zone while balancing economic 
interests, present state and local institutional arrangements for planning and regulating 
land and water uses” (SCCZMA, § 48-39-20).  Because local land use was not granted as 
an authority to local governments until 1994 with the approval of the South Carolina 
Local Government Comprehensive Planning Enabling Act, the state used and continues 
to use coastal management policies to guide development.  Since SC-OCRM only has 
jurisdiction over lands that are inundated with ebb and flow of the tide and any land 
seaward of dune or vegetation system along the beaches, it does not have jurisdiction 
over the land use of properties adjacent to these resources, leaving most coastal 
protection measures and land use decisions up to local jurisdictions.   
While SC-OCRM has little authority over non-critical areas, state policy allows 
SC-OCRM to review the natural resources element of coastal communities.  In addition, 
beach communities must submit beachfront management plans to SC-OCRM if they seek 
beach nourishment funding from the state (SCBMP, 1, 1992).  The BMA requires local 
governments to have a beachfront management plan in place that will protect the natural 
systems and endangered species along the beach; in addition, it requires local 
governments to define construction requirements for buildings seaward of the state’s 
setback line (SCBMP, 1, 1992).  In addition, the Beachfront Management Act requires 
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local governments have a post-disaster plan, which is essentially a post-hurricane plan, to 
help expedite a damage assessment to “seawalls, revetments, swimming pools, buildings 
and other structures” in the 40-year setback area that is regulated by the state (SCBMP, 
81, 1992).  SC-OCRM can then use the assessment information to expedite the recovery 
process for coastal communities.  While the BMA prepares local governments to assess 
the impacts of hurricanes and other storm events, SC-OCRM does not require local 
governments to have a post-disaster plan to determine the suitable areas for 
redevelopment purposes because it is outside of their regulatory authority.   
 
Shoreline Stabilization 
 
Maintaining the beaches of the state is important to the state’s tourism industry 
(Tibbets, 4, 2003).  Steve Moore, the director of planning for the state’s Office of Ocean 
and Coastal Resource Management states: “If you look at the tourism industry and the 
money it brings in, it makes sense economically to nourish beaches” (Tibbets, 4, 2003).   
Because South Carolina coastal management policies support shoreline retreat, the 
installation of new hard stabilization measures are avoided, unless there are no other 
alternatives.  The South Carolina Coastal Tidelands and Wetlands Act states:  
The use of armoring in the form of hard erosion control devices such as seawalls, 
bulkheads, and rip-rap to protect erosion-threatened structures adjacent to the 
beach has not proven effective. These armoring devices have given a false sense 
of security to beachfront property owners. In reality, these hard structures, in 
many instances, have increased the vulnerability of beachfront property to 
damage from wind and waves while contributing to the deterioration and loss of 
the dry sand beach which is so important to the tourism industry. (SCCZMA, § 
48-39-250-5) 
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Unfortunately, the state policies appear to contradict one another by encouraging 
both retreat and redevelopment of hazard prone properties.  For example, the Beachfront 
Management Act encourages retreat from highly eroding shorelines, while the Public 
Trust doctrine supports the preservation of resources for the public good.  In addition, the 
preservation of the beaches and dunes serve to protect the health, safety, and welfare of 
all citizens of the state (Hawes, 1998).  By submitting and maintaining beachfront 
management plans, communities are eligible for state general funds for beach 
renourishment (SCBMP, 1992).  While the state relies upon tourism to bring tax dollars 
into the state, beach nourishment is becoming costly to maintain (Beatley, 74, 2002).  
Over $250 million dollars have been invested into beach nourishment since the 1950s, 
which may not include federal emergency renourishment projects that have occurred in 
the wake of coastal storms2
                                                 
2 See Appendix D for renourishment cost and volume sources. 
.  As global climate change accelerates sea-level rise and 
increase the intensity and frequency of coastal storms, offshore sand sources and funding 
sources will become scarcer (Leatherman, 1989). 
In 1999, The Beach Restoration and Improvement Act (SCBRIA) established a 
state trust fund to assist beachfront communities with nourishment projects and fund the 
enhancement and improvement of public beach access (SCBRIA, § 48-40-50).  Even 
though this policy is supposed to provide funding to make the waterfront available to the 
public and restore the protective barrier of the beach, the South Carolina General 
Assembly has not allocated any money to this trust fund.  For now, the trust fund exists 
on paper, and it is not being supported by the current state legislature.   
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Table 5.1: South Carolina Beach Renourishment Summary 
South Carolina Beach Renourishment Summary3
  
 
  
     
Federal  State       Local       Private    Total Cost  
 Volume 
(cu.yds)  
Daufuskie 
                      
-    
                      
-    
                      
-    
         
6,000,000  
            
6,000,000  
                    
1,400,000  
Debordieu 
                      
-    
                      
-    
                      
-    
         
8,100,000  
            
8,100,000  
                    
1,050,000  
Edisto Beach 
                      
-    
         
5,950,000  
         
3,500,000  
                      
-    
            
9,450,000  
                    
1,880,000  
Folly Beach 
       
30,850,000  
         
3,600,000  
         
1,000,000  
                      
-    
          
35,450,000  
                    
5,928,560  
Grand Strand 
       
46,571,250  
       
13,800,000  
       
40,800,000  
                      
-    
        
101,171,250  
                  
10,391,039  
Hilton Head 
                      
-    
         
6,500,000  
       
34,400,000  
                      
-    
          
40,900,000  
                    
8,621,000  
Hunting 
Island 
                      
-    
         
9,735,800  
                      
-    
                      
-    
            
9,735,800  
                    
1,557,825  
Isle of Palms 
                      
-    
         
1,000,000  
         
2,800,000  
         
7,100,000  
          
10,600,000  
                       
885,000  
Kiawah 
Island 
                      
-    
                      
-    
         
2,700,000  
            
900,000  
            
3,600,000  
                       
550,000  
Pawley’s 
Island 
         
6,460,000  
         
2,870,000  
         
1,570,000  
                      
-    
          
11,326,912  
                       
510,000  
Seabrook 
Island 
                      
-    
                      
-    
                      
-    
         
2,309,000  
            
2,309,000  
                       
908,100  
Sullivan’s 
Island 
                      
-    
            
230,000  
                      
-    
                      
-    
               
230,000  
                         
35,000  
Post 
Beachfront 
Management    83,881,250      43,455,800       86,770,000       24,409,000  
      
238,642,962  
                  
33,681,524  
Pre-
Beachfront 
Management    5,607,919                      -          4,500,000        1,475,000  
        
12,682,919  
                  
13,323,390  
Total   $ 89,403,303   $ 43,806,500   $ 91,270,000   $ 25,884,000   $ 251,590,715  
                
45,891,688  
*Includes 2009 Grand Strand and Pawley’s Island projects, but it does not include Pawley’s Island sand volumes. Pre-Beachfront 
Management Act renourishment projects have many gaps in cost and volume; therefore, pre-beachfront management totals are 
underrepresented. 
 
                                                 
3 See Appendix D for renourishment cost and sand volume sources. 
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    Map 5.3: South Carolina Beach Renourishment Locations 
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Coastal Conservation 
 
Over 1,400 square miles of the coastal zone is protected through federal, state, 
and local conservation and preservation to support critical habitat and unique natural 
resources (see Map 5.4).  In addition, conservation easements encompass nearly 230 
square miles of the coastal zone (SCDNR, 2001).  In total, South Carolina contains 16 
Coastal Barrier Resource units (CoBRA), making up approximately 221 square miles, of 
which 90 percent is considered wetlands (SCOCRM, 1990; USGOA, 47, 2007).  While 
federal infrastructure investment is not allowed in CoBRA units (Heinz, 14, 2000b), 
development can still occur in suitable areas for a high price.  Fortunately, nearly 68 
percent of CoBRA units are protected from development through governmental and 
private conservation efforts.  In addition to CoBRA designations, South Carolina has over 
400 square miles of sensitive lands and waterways protected as National Estuarine 
Research Reserves and National Wildlife Reserves (NOAA, 2008a; USFWS, 2001). 
  
           Table 5.1: Research Reserves and Wildlife Refuge Land Area 
Research Reserves and Wildlife Refuges Acres Sq. Miles 
Ashepoo-Combahee-Edisto Basin NERR   138,963  217.13 
North Inlet-Winyah Bay NERR     11,699  18.28 
Waccamaw NWR     50,584  79.04 
Savannah-Pinkney NWR     17,433  27.24 
Pinkney Island NWR       3,750  5.86 
Cape Romain NWR     34,304  53.60 
Ashepoo-Combahee-Edisto Basin NWR     19,136  29.90 
Total    275,869  431.05 
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     Map 5.4: Conservation and CoBRA Land 
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In summary, South Carolina’s coastal population and economy are destined to 
grow as more people move to the Southeast and vacation along its beaches.  Protecting 
coastal resources and property is imperative to protect the tourism economy of the state.  
While South Carolina is attempting to put policies in place to decrease the vulnerability 
of its coastal communities, there is no single agency that addresses hazards within the 
state.   Mitigation efforts rely heavily upon federal funding and the State’s Department of 
Insurance while beach restoration funding sources continues to be unsecured.  Weakened 
coastal management policies have made it difficult for the state to protect the beach and 
dune systems that make the coast so attractive and serve as a natural buffer to coastal 
storms.   
As planners and policy makers shape the future of the South Carolina coast, they 
should consider how their decisions will impact current and future generations, not just 
how they will impact the state’s economy in the short-term.  Because hazard mitigation is 
difficult to enforce on the state level, local governments will have to take on a stronger 
role in mitigating hazards, in addition to finding funding sources to assist in mitigation 
procedures.  South Carolina is especially challenged at integrating hazard mitigation into 
beachfront communities because there is such a private property rights mentality within 
the state.  By integrating local land use plans, hazard mitigation plans, beachfront 
management plans, and other related land use plans, coastal communities will become 
more resilient to the impacts of coastal hazards.  Unfortunately, plan and policy 
integration remains a difficult task for most communities. 
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CHAPTER SIX 
 
COASTAL LAND USE RESILIENCY MODEL 
 
Coastal process and episodic events threaten the resiliency of coastal communities 
throughout the nation.  Through land use planning, local governments have the ability to 
decrease their economic, social, and natural resource vulnerability to coastal hazards.         
As development escalates along the United States coast, more people, property, and 
natural resources will become vulnerable to the impacts of natural hazards.  In order to 
support a vision of resiliency, existing land use policies should be examined to establish 
if coastal communities are planning for existing hazards and the potential effects of 
global climate change.  Because land use policies and plans have the ability to assemble 
the goals and objectives of hazard mitigation plans, coastal management plans, post-
disaster recovery plans, and other related plans, land use planners can foster resilient 
coastal communities.  By integrating plans and policies, differing departments within the 
community can not only collaborate on hazard mitigation goals and objectives, they can 
more easily work towards achieving those goals and objectives by partnering with one 
another.  Often times, such partnerships result in decreased financial costs and 
interagency accountability.  
Even though there is an array of land use evaluation tools for hazard mitigation 
planners and coastal managers, plan and policy integration remains a difficult task. The 
literature indicates an absence of a comprehensive evaluation tool for coastal planners to 
assess whether or and how well they are fostering resiliency through plan and policy 
integration.  Consequently, this research fills the gap by examining how to systematically 
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assess the vertical and horizontal integration of policy and plans that support coastal 
community resiliency.   
To do so, this study generated a coastal resiliency evaluation model questionnaire 
(CREM) for land use planners to measure if and how hazard mitigation is being 
integrated into long-range planning and municipal codes.  Existing hazard mitigation 
evaluation models and coastal resiliency evaluation models were gathered and assessed to 
create a basis for the CREM.  Using both these existing models and the literature, 
questions and best practices were compiled to support theoretical planning, coastal 
management, and hazard mitigation solutions (see Model 6.1).     
The evaluation model is comprised of questions directed towards local land use 
planners because they should have the ability to approach development in a holistic 
manner, converging the goals and objectives of numerous plans into one.  While the 
evaluation model can assess existing plans, it can also serve as a tool to help guide future 
planning efforts.  The results of the coastal resiliency evaluation model are three-fold:  
(1) Planners will be able to identify the portions of the planning process 
that need the most improvement to build resilience capacity;  
(2) Best practices for identifying and mitigating hazards through land use 
planning will be revealed to planners through the evaluation; and 
(3) The importance of partnering with local departments and agencies, 
regional governments, state and federal agencies, will be reinforced. 
After assembling the coastal resiliency evaluation model questionnaire, three case 
study locations in South Carolina, including Surfside Beach, Pawley’s Island, and Hilton 
Head Island, tested the utility of the model.  The case study locations were chosen 
because of their variable population sizes, potential for growth, and geologic 
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composition.  The case study selection criteria allow the evaluation to be performed on 
communities with different levels of risk and a range of developable land.  By doing so, 
the case study’s will reveal if gaps and weakness in plan and policy integration are 
impacted by level of risk and available land development opportunities.  In addition, the 
coastal resiliency evaluation model will identify gaps and weaknesses in state policies 
and programs; thus, proving the validity of the evaluation model.  Evaluating the 
integration of hazard mitigation into local policies and codes in these coastal 
communities, planners, coastal managers, and hazard mitigation specialists can begin 
closing the gaps in planning and policy to build a resilient South Carolina coast.       
 
FEMA currently advocates planning for a disaster-resistant community.  The 
Stafford Disaster Mitigation Act of 2000 requires local governments to create hazard 
Hazard Mitigation and Resiliency Models 
 
Federal agencies, non-profits organizations, and business partners have 
assimilated their own tools to help local governments plan for resiliency.  The Federal 
Emergency Management Agency (FEMA), Sea Grant, and the Institute for Business and 
Home Safety (IBHS) have generated the evaluation tools to help local governments 
identify areas to decrease the loss of life and property in the event of a disaster.  By far, 
the work of the U.S. Indian Ocean Tsunami Warning System Program (IOTWSP): “How 
Resilient is Your Coastal Community? A Guide for Evaluating Coastal Community 
Resilience to Tsunamis and Other Coastal Hazards” is the most comprehensive 
evaluation tool for coastal communities.  While IOTWSP encompasses many aspects of 
building resiliency, each of the aforementioned evaluation tools has their strengths. 
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mitigation plans that support pre-disaster planning, integrated state and local planning, 
risk-based development decisions, and community-driven partnerships (FEMA and APA, 
2008).  FEMA indicates that mitigation planning incorporates the planning process, risk 
assessment, determining a mitigation strategy, implementation and plan maintenance 
(FEMA and APA, 2008).  Identifying and profiling hazards is the first step in the 
mitigation process.  From there, FEMA and APA emphasize the importance of 
identifying vulnerability and defining an acceptable level of risk.  An acceptable level of 
risk is based on how much a community can afford to lose in terms of investment, 
cultural assets, and community values verses how much the community is willing to 
spend on mitigation efforts. FEMA highlights the importance of identifying and 
involving necessary stakeholders in making mitigation decisions.  “The glaring 
deficiency in the traditional comprehensive planning process [is] the absence of a hazard 
mitigation element” (FEMA and APA, 2008). Integrating hazard mitigation and 
comprehensive planning not only decreases community vulnerability, it stimulates pre- 
and post-disaster decision making (FEMA and APA, 2008).  While the American 
Planning Association has defined a model hazard element (See Appendix B), 
communities are not inclined to incorporate a new element into their comprehensive plan 
unless they are mandated to do so by higher-level governments.   
Louisiana and Mississippi-Alabama Sea Grants have been working to create a 
Coastal Resiliency Index (CRI) to provide coastal “planners, engineers, floodplain 
managers or administrators” a quick and inexpensive way to evaluate how well their 
community will function in the event of a disaster (Emmer, 1, 2009).  By doing so, 
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communities can identify vulnerable critical infrastructure.  It also identifies existing 
mitigation measures from structural improvements to land acquisition (Emmer, 4, 2009).  
While the Coastal Resiliency Index identifies separate pieces to the resiliency puzzle, it 
does not identify how land use planning can provide long-term development solutions to 
decrease community vulnerability. 
The Institute for Business and Home Safety (IBHS) is a non-profit agency that 
works to reduce the impacts of natural disasters on people and property.  IBHS has 
developed two hazard reduction models for local communities to use to decrease their 
vulnerability to disaster, including the Community Land Use Evaluation for Natural 
Hazards and the Showcase State Model for Natural Disaster Resistance and Resilience.  
The Community Land Use Evaluation for Natural Hazards (CLUE) is a questionnaire 
that IBHS created for land use planners to evaluate their hazard mitigation efforts.  This 
questionnaire provides a strong basis for addressing hazard mitigation in communities 
throughout the country.  Its questions range from identifying the existence of local 
hazards and if they addressed in local planning to identifying the quality of the data that 
defines the hazards.  The questionnaire also emphasizes the importance of community 
participation, intergovernmental cooperation, and capacity building.  While this 
questionnaire serves as a strong basis for identifying strengths and weaknesses of 
community planning, each question is given equal weighting for the final assessment.  In 
addition, the final assessment only allows planners to address individual questions to 
identify weaknesses or gaps in planning and policy, as opposed to identifying a general 
area of weakness that may need improvements.      
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The Showcase State Model serves as a guide for communities to create 
partnerships with all levels of government, businesses, non-profits, and insurers to work 
towards the goal of hazard resiliency.  The Showcase State Model identifies 14 elements 
to “institutionalize disaster protection into long-range policies, procedures, programs, 
designs and plans and to take immediate action to begin to protect people and property 
and to reduce the cost of associated disasters” (2, 2001).  It also emphasizes making short 
and long-term mitigation goals so mitigation can occur continuously and incrementally. 
 
After the Indian Ocean Tsunami of 2004, it became apparent to international 
governments and non-profit organizations that coastal communities throughout the globe 
remain vulnerable to chronic and episodic hazards (IOTWS, 1.4, 2007).  The Coastal 
Table 6.1: Showcase State Model 
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Community Resilience (CCR) model defines coastal hazards as “natural and manmade 
hazards that occur at the interface between the ocean and the shoreline.  These chronic 
and episodic hazards include human-caused actions and natural events that threaten the 
health and stability of coastal ecosystems and communities” (2.1, 2007).  In order to 
foster CCR, an inclusive guide was created that identifies community vulnerability, risk, 
data needs, and the need for integrated coastal management, land use, and disaster 
management (IOTWS, 1.4-5, 2007).  The overarching themes of the CCR model are to 
enhance the following areas to promote resiliency: 
• “Governance: Leadership, legal framework, and institutions provide 
enabling conditions for resilience through community involvement with 
government. 
• Society and Economy: Communities are engaged in diverse and 
environmentally sustainable livelihoods resistant to hazards. 
• Coastal Resource Management: Active management of coastal resources 
sustains environmental services and livelihoods and reduces risks from 
coastal hazards. 
• Land Use and Structural Design: Effective land use and structural design 
that complement environmental, economic, and community goals and 
reduce risks from hazards. 
• Risk Knowledge: Leadership and community members are aware of 
hazards and risk information is utilized when making decisions. 
• Warning and Evacuation: Community is capable of receiving notifications 
and alerts of coastal hazards, warning at-risk populations, and individuals 
acting on the alert. 
• Emergency Response: Mechanisms and networks are established and 
maintained to respond quickly to coastal disasters and address emergency 
needs at the community level. 
• Disaster Recovery: Plans are in place prior to hazard events that accelerate 
disaster recovery, engage communities in the recovery process, and 
minimize negative environmental, social, and economic impacts” 
(IOTWS, 3.4, 2007). 
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This model addresses vulnerability and resiliency in a holistic manner, as opposed 
to being solely anthropocentric.  Unlike other assessment models, the CCR model 
identifies erosion, sea-level rise, and saltwater intrusion coastal aquifers as threats to 
long-term resiliency (IOTWS, 2.1, 2007).  It also advocates for community participation 
to identify local hazards (IOTWS, 3.4, 2007).  This is useful in many ways, most notably, 
it gets the community talking about hazards and thinking about planning for the future.  
The CCR provides communities with a resiliency assessment that provides benchmarks 
for policy and planning, natural resources, infrastructure, social and cultural capacity, 
technical and financial resources (IOTWS, 3.5-6, 2007).  While this model addresses a 
vast array of ways to increase community resiliency, the assessment packet is lengthy and 
may even take days to complete.  It does, however, provide a strong framework for 
creating a model for local land use planners. 
While there are many ways that local communities can integrate hazard mitigation 
into land use planning, policies, and codes, measuring the effectiveness of hazard 
mitigation policies is difficult.  Poor integration and implementation is typically not 
realized until disaster strikes.  In order to create disaster resilient communities, the 
effectiveness of policies and codes should be measured before it is tested by the forces of 
nature.  Multiple models measure community resiliency, but, unfortunately, there is no 
single model to measure the effectiveness of the integration of hazard mitigation policies 
into coastal land use planning.  Burby and Godshalk define some of the necessary 
elements to incorporate into land use planning, including the integration of a hazards 
element into local comprehensive plans and integrating hazard risks support zoning 
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decisions.  Because the coast is especially dynamic, integrating hazard mitigation into 
comprehensive planning is currently constrained by a lack of suitable lands, the lack of 
undeveloped lands to relocate vulnerable properties to, and the desire of property owners 
to locate near the aesthetic resource that brought them there.  To foster resilient coastal 
communities, this study defines a coastal resiliency evaluation model questionnaire based 
off of the evaluation models previously defined and the planning processes defined in 
Planning for Resiliency.  By meeting the goals of the questionnaire, coastal communities 
have assimilated hazard mitigation and coastal management into local land use planning 
and policies.   
Coastal Resilience Evaluation Model 
 The Coastal Resilience Evaluation Model (CREM) framework was developed for 
land use planners to evaluate the integration of plans and policies into land use plans and 
policies.  Land use planners were chosen as the target audience because they have the 
capability to assimilate the goals and objectives of other planning efforts into long-range 
planning and short-term decision making.  By incorporating the goals and objectives of 
hazard mitigation plans, coastal management plans, post-disaster recovery plans, and 
other plans that impact land use decisions, planners can help facilitate collaboration 
among key planning agencies both vertically towards federal policies and programs and 
horizontally with other local agencies or local communities.  Because the majority of the 
Coastal Resilience Evaluation Model evaluates land use plans and policy integration, 
Philip Berke’s Plan-Quality Evaluation Protocol from Urban Land Use Planning was 
chosen to serve as the basis of the plan and policy evaluation model.  Berke’s plan 
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evaluation tool looks for clarity and specificity within land use plans, addressing the 
vision, fact base, goals and policies, future land use, implementation, and monitoring (78-
80, 2006).  In addition, the evaluation tool looks for transparency, public involvement, 
and intergovernmental cooperation (80-82, 2006).  The following are some of the 
fundamental principles of planning that are defined in Urban Land Use Planning: 
• Generating a consensus-based community vision for the future. 
• Utilizing facts, goals, and policies to determine future land use. 
• Turning long-term goals into short-term actions that coincide with the 
community’s vision. 
• Addressing future land use decisions holistically and from a larger scale, 
whether regionally, nationally or globally (Berke, 60, 2006). 
Because most plans are reviewed or updated every five years, it is suggested that this 
evaluation occur before and after a plan is completed.  This will allow for review of an 
existing plan to determine what elements need to be updated and improved.   
The same framework and principles that generate a good plan serve as a basis for 
the Coastal Resilience Evaluation Model.  The defining land use planning goals to 
achieve resiliency that are addressed in the Coastal Resilience Evaluation Model include: 
The Basics: Section One of the CREM defines the importance of having multiple plans 
working in unison that are updated regularly to account for changes in the natural 
environment and the effects of episodic events.  Having a comprehensive plan, a hazard 
mitigation plan, a coastal management plan, a disaster-recovery plan, and a stormwater 
management plan provides the foundation for a community to achieve resiliency.  Not 
having one or more of these elements can be detrimental to the final score.  While 
regional or county-wide plans are planning and mitigation collaboration, regional 
planning efforts often do not thoroughly identify risks and vulnerabilities, nor do they 
devise localized goals and objectives.  To promote sustainable local land use decisions, 
hazards, vulnerability, and mitigation opportunities need to be defined locally, then 
intergovernmental collaboration can occur to support resiliency goals.     
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Public Engagement: Section Two emphasizes the importance of achieving hazard 
mitigation goals through public involvement throughout the planning process, from 
identifying existing hazards and former disasters to defining an acceptable level of risk 
through consensus building.  Public engagement can also allow planners to 
communication the hazard mitigation message:  “When people come to understand that 
sustainable alternatives to living with natural hazards are available, they mobilize and 
begin to insist that elected officials make decisions about land use that are in the long-
term interest of their communities” (Burby, 255, 1999).   
 
Hazard Risk and Vulnerability: Section Three stresses the importance of identifying 
hazards and vulnerabilities that exist within a community.  Identifying hazards includes 
spatially knowing their extent through mapping, understanding its intensity and duration, 
and its probability of occurring (Deyle, 124, 1998).  FEMA and NOAA provide multiple 
mapping resources to help local communities spatially identify their risks and 
infrastructure vulnerability.   
 
Hazard Mitigation Implementation: “Resilient communities understand the hazards they 
face, take specific and coordinated actions to reduce their vulnerability, and develop 
response and recovery plans to facilitate a quick response and effective long-term 
recovery should a disaster occur” (Collini, 1, 2008). Mitigation includes avoidance, 
protection, and adaptation (Klein, 2005).  Understanding how effective hazard policies 
have been in the past will help determine how effective they will be in the future.  
Implementation is most effective when there are specific timeframes to achieve goals, 
and when plans and polices are revisited for improvement.  
 
Plan and Policy Integration: Horizontal consistency between local plans and policies is 
vital to foster effective implementation and to help communities achieve goals in a more 
expedient manner.  It also spreads the responsibility among multiple local departments or 
agencies, removing the burden of hazard mitigation from solely emergency official and 
hazard mitigation planners.  Vertical consistency between local plans and policies and 
federal and state programs can result in efficient use of limited resources and consistency 
in policy.   
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         Model 6.1: An Explanation of the Coastal Resilience Evaluation Model 
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The following table serves as a source guide to identify where the questions 
were derived.  Any questions that do not have an ID following it were generated 
by indicators within the literature review, or they are newly identified concepts 
that have evolved due to regular inconsistencies or deficiencies in planning and 
policy.   
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Once the evaluation is completed, determine your community’s total out of 
1,000. Your score will indicate the level of plan and policy integration that 
exists within your community.  Because each section is weighted the same, your 
lowest value section will indicate which area your community needs to improve 
upon to reach resiliency and hazard mitigation goals.   
 
          
________________________________________________________________________ 
Cicin-Sain’s Integrated Coastal and Ocean Management defines the different 
levels of planning and policy integration that are utilized to measure planning 
effectiveness in the evaluation model (155, 1998). Because each section of the model 
supports planning and policy integration, each section is weighted the same.  This will 
help planners identify focus areas to improve or enhance, whether it is clarifying one’s 
plan (indicated by vague responses) or by developing policies to improve hazard 
mitigation and resiliency (indicated by responses of zero). Additionally, this model will 
expose planners to best practices for identifying and mitigating hazards through land use 
planning and reinforce the importance of cooperative mitigation efforts with local 
departments and agencies, regional governments, state and federal agencies.  By using 
this model, South Carolina coastal communities will be able to identify needed 
improvements in their planning processes and policy integration. 
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CHAPTER SEVEN 
 
SOUTH CAROLINA CASE STUDIES 
 
South Carolina’s coastal geologic composition and hazard risks make it a 
vulnerable place for development.  Its coastline has proven to be vulnerable to gradual 
shoreline change, and South Carolina’s vulnerability will only increase as the coastal 
population swells.  Because South Carolina was one of the first coastal states to address 
coastal management through land use planning (Platt, 114, 1992), it serves as an ideal 
state to test the coastal resiliency evaluation model.  Since its inception, South Carolina’s 
coastal management authority has eroded, and emergency management officials and land 
use planners are left with hazard mitigation and risk avoidance responsibilities.  Strong 
private property rights advocates threaten the ability of coastal managers and land use 
planners to exercise their authority of imminent domain without just compensation, 
making hazard mitigation problematic in beachfront areas.  In order to ensure the 
protection of coastal investment and the unique coastal ecosystems that entice coastal 
development, existing development patterns, land use, and policies should be evaluated to 
understand how they can adapt to the risks of the coast.  Since many communities along 
the South Carolina coast are updating their comprehensive plans, beachfront management 
plans, and hazard mitigation plans, it is an ideal time to test the coastal resiliency 
evaluation model.   
As a result, three South Carolina beachfront communities were chosen as case 
study locations to test the coastal resiliency evaluation model.  Surfside Beach, Pawley’s 
Island, and Hilton Head Island were chosen because they all vary in geologic 
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composition, land area, population size, and potential for growth.  By testing the model in 
communities with different risks and vulnerabilities, but the same state regulatory and 
policy structure, variations in hazard mitigation capabilities may be revealed.  It will also 
indicate weaknesses in the quality of land use plans, hazard mitigation plans, and coastal 
management plans.   
By far, Hilton Head Island has the largest population, reaching over 30,000 year 
round residents (Hayes, 250, 2008), and it happens to be the largest barrier island on the 
South Carolina coast.  Pawley’s Island is the smallest publically developed island on the 
South Carolina coast, and only houses 138 year-round residents (Pawley’s, 3, 2008).  
Surfside’s year-round population is over 5,000 (Surfside, 236, 2005).  In addition to 
population and land area, the case study locations were chosen because of their geologic 
composition.  Surfside represents a mainland beach, while Pawley’s Island represents a 
transgressive barrier island.  Hilton Head Island represents a compound barrier island 
which is made up of both a transgressive and prograding barrier island that have merged 
together (HHCP, 2004).  Because each of these communities relies heavily upon its 
beaches for economic stability, they are equally vulnerable to the economic impacts of 
hazards.  In addition, each of these communities utilizes beach renourishment as a major 
means to mitigate coastal hazards, but they differ in their land use approaches to 
mitigating shoreline change.  By utilizing the coastal land use integration model, each 
community’s core strengths and weaknesses of their land use plans and codes will be 
revealed, along with strengths and weaknesses of the evaluation model.   
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     Map 7.1: South Carolina Case Study Locations 
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Town of Surfside 
Surfside Beach is located in Horry County and is part of the arcuate strand, 
otherwise known as the Grand Strand.  Surfside’s beaches extend two miles, and make up 
approximately 21 acres of land (Surfside, 32, 2005).  While the beachfront is currently 
stabilized (OCRM, 53, 2008), the community relies upon periodic beach renourishment 
to preserve the quality of the beach for the local community and visitors alike.  The 
community is small, and only encompasses a little over 2 square miles of land (Surfside, 
28, 2005).   
The development of Surfside Beach began in the 1950s, and it remains mainly a 
residential beach (Lennon, 85, 1996).  Because the majority of the lots located adjacent to 
the beachfront were small, they were not conducive for hotel development although they 
continue to be subdivided to allow for higher densities along the shoreline (Surfside, 12, 
2005).  Because less than 11 percent of the community is undeveloped and single-family 
homes continue to be the housing development of choice, population growth will be 
limited in the future (Surfside, 12, 2005) unless properties are continuously allowed to be 
subdivided.  Currently, there are approximately 5,000 residents within the town limits, 
and population projections suggest that nearly 7,000 people will reside in Surfside by 
2030 (Surfside, 236, 2005).  In addition to a growing year-round population, Surfside 
also has an influx of part-time residents (Surfside, 9, 2005).    
Because Surfside relies heavily upon the beach to economically sustain itself, it is 
especially important that the beaches remain wide for public enjoyment.  In order to 
protect beach and dune systems, the community has codes in place to restrict dune 
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alteration and development within the Beach Dunes Protection area (§ 12-61).  Surfside 
has had beach setbacks longer than the state has required them (Lennon, 85, 1996).  
Surfside also relies upon renourishment to maintain its beaches although their 
comprehensive plan indicated that funding sources are becoming scarce.  While the 
beachfront is so important to Surfside, the community has not maintained its beachfront 
management plan even though the state requires them to be updated every five years to 
remain eligible for renourishment assistance.  Because the community is nearly built out, 
mitigation efforts rely heavily upon elevating structures and protecting them from wind 
damage.  Retreat is not an option for this community due to a lack of land availability.  
Because beachfront properties are mainly single-family residential, there may be future 
opportunities for the community to buyout vulnerable properties (Horry, 283, 2008), 
especially since so many lie within the NFIP V-zone.   
After reviewing the Town’s 2005 Comprehensive Plan Update, Horry County’s 
Hazard Mitigation Plan- 2008 DRAFT, and its municipal codes, it has become highly 
evident that Surfside is not planning for resiliency.  The CREM results (see Model 7.1) 
indicate that planning efforts in Surfside have a forum for periodic communication 
between independent planning processes as opposed to an integrated planning process.  
While Surfside is equally weak in all sections of the CREM results, many of its 
weaknesses related to its defunct beachfront management plan and its lack of a post-
disaster recovery plan.  Without other planning efforts and strong public participation, 
Surfside’s Comprehensive Plan will continue to support the status quo, resulting in 
inaction to mitigate coastal hazards.   
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   Map 7.2: Town of Surfside, SC 
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   Map 7.3: Town of Surfside Flood Zones 
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 Map 7.4: Town of Surfside Storm Surge 
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Model 7.1: Surfside CREM Results                 
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Town of Pawley’s Island 
 Pawley’s Island is a transgressive barrier island located on the southern end of the 
arcuate strand (Hayes, 153, 2008).  The island has over four and one-half miles of 
beaches that are protected by over 20 groins (Pawley’s, 9, 2008).  It is the “smallest 
public developed and inhabited island on the South Carolina coast” (PBMP, 10, 1993).  
While groins are in place to reduce the rate of erosion, current studies indicate that the 
island is eroding approximately 2.8 ft/year (OCRM, 43, 2008).  The northern end of the 
island at Midway inlet is experiencing accretion (OCRM, 53, 2008) while the southern 
end of the island chronically erodes (OCRM, 44, 2008).  The central portion of the island 
is protected by established dunes and experiences little erosion, making it the most stable 
area for development (OCRM, 44, 2008).   
 Development on the island dates back to the 1700s, and it has been referred to as 
the oldest resort in America (Lennon, 91, 1996).  The island originally consisted of large 
lots in the stabilized portion of the island which have since been subdivided for additional 
growth (Lennon, 91, 1996).  Because of its low-lying elevation, the entire island is 
located within the 100-year floodplain, and a large portion of the beachfront development 
is located within V-zones.  The southern end of the island is especially a hazardous place 
to develop.  Hurricane Hugo heavily impacted development on the island.  In total, about 
60 percent of the island’s housing was developed or redeveloped after the storm 
(Pawley’s, 20, 2008).  Because tourism is the primary base of the town’s economy, 
Pawley’s Island relies heavily upon beach renourishment and shoreline stabilization to 
mitigate property loss and structural damage.  Even though the town collects an 
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accommodations tax from rentals help support the community’s budget (Pawley’s, 7, 
2008), the 2009-2010 Comprehensive Plan identifies the need for continual state support 
for renourishment (Pawley’s, 36, 2008).  While Pawley’s Island is currently updating its 
Beachfront Management Plan for the first time since its original was created in 1993, the 
community was still provided financial assistance by the state to follow through with a 
2009 renourishment project.   
 Surprisingly, the 2009-2019 Comprehensive Plan addresses flood hazards, 
erosion, wetland protection, building constraints, beachfront management, and zoning to 
protect sensitive areas.  While this transgressive barrier island is vulnerable to flood and 
storm surge (see Maps 7.6 and 7.7), new development will not likely occur on the island 
due to unsuitable land availability; therefore, demolition and redevelopment of smaller 
homes is becoming popular (Pawley’s, 19-20, 2008).  Fortunately, the town limits the 
size of new homes to 4,000 square feet of heated space, a size smaller than the state 
allows (Pawley’s, 20, 2008).  
 The CREM analysis indicated that Pawley’s Island has a defunct beachfront 
management plan and does not have a post-disaster recovery plan or a stormwater 
management plan.  Luckily, some hazard mitigation efforts are successfully being 
incorporated into its comprehensive plan and codes.  Pawley’s Island is fortunate for the 
Georgetown County’s hazard mitigation planning efforts which have identified 
mitigation efforts for the island.  Unfortunately, the County plan did not provide the 
island with a hazard evaluation or community specific vulnerability assessment.   
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   Map 7.5: Town of Pawley's Island 
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Map 7.6: Town of Pawley's Island Flood Zones 
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Map 7.7: Town of Pawley's Island Storm Surge 
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Model 7.2: Pawley's Island CREM Results 
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Town of Hilton Head Island 
 Hilton Head Island is the largest barrier island on the East Coast, extending 11.5 
miles long and up to 6.5 miles wide (Lennon, 128, 1996) encompassing 36 square miles 
(HBMP, 10, 2008).  The island is actually comprised of two separate islands, a 
prograding and a transgressive barrier island that have merged into one island (Lennon, 
128, 1996).  The characteristics of the two converged islands remain visible today.  The 
northern portion of the island towards Port Royal Sound has both accreting and eroding 
areas, while the most southern portion of the island is unstable (OCRM, 7, 2008).  The 
central portion of the beach remains divided by Folly Creek, which continues to migrate 
despite stabilization efforts (OCRM, 8, 2008; Lennon, 129, 1996).  Currently, the beach 
is stabilized due to locally funded renourishment projects (HBMP, 2008; OCRM, 6, 
2008).  Beach preservation is especially important for Hilton Head and the region 
because is supports tourism, which supplies the economic base of the region through 
sales and accommodation taxes (HBMP, 12, 2008).      
Historically, Hilton Head Island consisted of plantations and was mainly 
populated by slaves and overseers (Hayes, 248, 2008).  During the Civil War, it was 
occupied by Union troops, missionaries, prisoners, and escaped slaves, bringing the 
islands population to nearly 40,000 residents (Hayes, 249, 2008).  Today, the island has 
approximately 39,000 permanent residents, while it is projected to grow to 53,000 
residents by 2020 (HBMP, 12, 2008 from Southern Beaufort County Regional Plan).  
Approximately 70 percent of the island has been developed as part of master planned 
communities that have embraced the landscape (HBMP, 10, 2008).  Development 
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pressure places constraints on the coastal environment; therefore, Hilton Head has 
protective measures for low-lying and vulnerable areas, including flood hazard areas, 
beach and dune systems, and wetlands.  Recognizing that global warming and sea level 
rise will impact erosion rates along the beach, Hilton Head has indicated that they will 
need to start looking for additional renourishment funding if they are continue preserving 
the beach as a long-run mitigation solution (HBMP, 12, 2008).  Despite Hilton Head’s 
projected growth, their Beachfront Management Plan does not support the seaward 
movement of the development setback line, which SC-OCRM has proposed.  In order to 
ensure the comprehensive plan is consistent with the Beachfront Management Plan, the 
Town has adopted the plan as an element within the comprehensive plan index.          
The CREM analysis indicated that Hilton Head Island has a strong coordinated 
effort to achieve resiliency.  Unfortunately, Hilton Head’s weak comprehensive plan 
deflats the efforts defined in their beachfront management plan and their municipal 
codes.  The Beaufort County Hazard Mitigation Plan, while it identifies previous 
disasters and erosion hazards, it does not identify cumulative risks and vulnerabilities.  
By not knowing areas of cumulative risks, vulnerability cannot be determined, nor can 
hazard mitigation efforts be effectively prioritized.  To Hilton Head’s credit, they do have 
mitigation and recovery actions in place, but they are not defined by any of their plans or 
codes.  Because Hilton Head is currently updating their comprehensive plan, they have an 
opportunity to document other natural resource and population vulnerabilities.  They also 
have an opportunity to build public input through community participation.    
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 Map 7.8: Town of Hilton Head Island 
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 Map 7.9: Town of Hilton Head Island Flood Zones 
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 Map 7.10: Town of Hilton Head Island Storm Surge 
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Model 7.3: Hilton Head Island CREM Results 
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Case Study Results and Recommendations 
After reviewing the comprehensive plans, municipal codes, hazard mitigation 
plans, and beachfront management plans of Surfside, Pawley’s Island, and Hilton Head 
Island, it is apparent that there are many similar weaknesses that exist within each 
community’s plans and policies.  The compiled results for each community were 
unsatisfactory, which may reflect the lack of plan oversight or plan quality (see Figure 
7.1).  Identifying community participation efforts and thoroughly assessing risk and 
vulnerabilities were striking areas of failure across all three case study evaluations.    
While these sections stood out among the other sections, each community also needs to 
improve their ability to identify and address coastal risks through planning.   
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Figure 7.1: South Carolina Case Study Results 
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        Table 7.1: South Carolina Tabular Case Study Results 
Section 
Surfside 
Beach 
Pawley's 
Island 
Hilton Head 
Island 
The Basics 68 74 128 
Public Engagement 60 60 60 
Hazard Risk and Vulnerability 80 80 100 
Hazard Mitigation Implementation 85 105 120 
Plan and Policy Integration 60 100 160 
Total Score 353 419 568 
 
Viewing the results in a tabular format provided an easy assessment of areas upon which 
the communities can improve.  In most communities, the beachfront management plans 
and post-disaster recovery plans were extremely outdated; therefore, they were 
considered defunct.  The planning efforts and policies of Surfside, Pawley’s Island, and 
Hilton Head Island consistently lacked:  
• Community-wide resiliency-oriented mission or vision statements; 
• Defined plan update guidelines; 
• Participatory identification of coastal hazards; 
• Community defined acceptable level of risk; 
• Community level risk and vulnerability assessments; and 
• Measureable mitigation goals with timelines for implementation. 
Comprehensive planning has the ability to resolve some of the consistent 
problems revealed within the model, especially the need for community involvement.  In 
addition, improving the quality of comprehensive plans in South Carolina will ultimately 
provide coastal communities with a stronger foundation to promote resiliency.  
Successful plans require that policies and actions are made interdependently.  This study 
provides two simple, cost effective solutions to guide coastal planning and hazard 
resiliency.  The first recommendation is to add a coastal management element for coastal 
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communities, similar to Florida’s coastal management element (See Appendix C).  If the 
comprehensive plan element is modeled after Florida’s, the results will be two-fold: 
(1) Local coastal management efforts will be updated every 5 to 10 years as part 
of South Carolina’s enabling legislation.  This will keep local coastal 
management efforts from becoming defunct due to a lack of SC-OCRM 
oversight. 
(2) Mitigation efforts through land use planning and conservation will protect 
critical buffers, including the beach/dune system and tidelands/wetlands, and 
support hazard mitigation efforts and habitat preservation and enhancement. 
By incorporating a coastal management element into the comprehensive plan, there will 
be additional opportunities for vertical and horizontal consistency between state, county, 
and local mitigation goals and policies.  These plans need to be subject to review by SC-
OCRM and should enhance county mitigation plans.  The enabling legislation could tie 
coastal management elements to shoreline stabilization projects.  If the coastal 
management elements are not approved by SC-OCRM, a community should be 
prohibited from receiving shoreline protection permits and funding.  In addition, if beach 
renourishment cost and sand projections are not identified within the priority investment 
portion of a community’s comprehensive plan, SC-OCRM should be allowed to deny 
permits and funding to ill-planned communities.   
The second simple solution to improving resiliency scores includes improving 
hazard knowledge.  Only Hilton Head Island identified erosion and accelerated sea-level 
rise as imminent risks.  In all three case studies, risks and vulnerabilities were not clearly 
mapped on an appropriate scale, despite the availability of free mapping software from 
FEMA and NOAA.  As a result, communities were unable to identify mitigation options 
or prioritize mitigation efforts.  As an outreach project to communities within the coastal 
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zone, and especially those areas requiring special area permits, SC-OCRM and NOAA 
Coastal Services should partner to provide risk and vulnerability mapping workshops for 
local governments and coastal communities.  Assuming a coastal management element is 
incorporated into state enabling legislation, risk mapping and vulnerability identification 
could be incorporated as planning requirements.  While focusing mitigation efforts into 
fixing existing problems addresses immediate risk problems, planning development to 
avoid hazardous areas is essential to decrease vulnerability.    
During the process, differences in geologic features and hazards impacted the land 
use mitigation actions available to each community, but it did not influence the ability of 
Pawley’s Island to identify appropriate and realistic mitigation options.  Despite being 
low-lying and susceptible to flooding and erosion, Surfside and Pawley’s Island should 
be capable of coordinating their land use planning efforts with the goals of their 
beachfront management plans or the goals set forth in their county derived hazard 
mitigation plans.  In fact, their geology and high level of risk should make them 
coordinate their plans and policies more so than areas of higher elevation and fewer 
changes in their shoreline.  Nevertheless, the geologic designation of the beach hardly 
impacted the final score results, indicating that integrated and action oriented 
comprehensive plans are the most effective plans.  Realistically, Hilton Head Island’s 
sheer size, population, and ability to collect a substantial amount of accommodations 
taxes for renourishment projects and land acquisition provide the community with more 
mitigation options than most small, low-lying coastal communities, like Pawley’s Island 
and Surfside Beach.   
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Model Assessment 
The coastal resiliency evaluation model was designed for land use planners to test 
the horizontal and vertical integration of plans and policies because land use planning 
should ideally assimilate the goals and objectives of other planning efforts.  Even though 
the evaluation model was designed for land use planners, it may be equally valuable for 
hazard mitigation planners and coastal managers to utilize.  Each section can provide 
indicators for each planning arena to assess how well each other are planning for 
resiliency and integrating each other’s policy and planning goals.  In fact, land use 
planners, hazard mitigation planners, and coastal managers may be able to use this model 
to assess each other’s plans and policies.  This would provide each planning area with an 
objective evaluation.  Because the resiliency evaluation model was intended to be a tool 
for local planners to assess the quality and integration of their plans and policies, its value 
is inhibited by the subjectivity of the reviewer.  In many cases, the evaluator will be the 
same planner(s) that created the plans under review, creating a conflict of interest and a 
potential for incorrect scoring.  In order to generate a more subjective analysis of the 
plans, a team of planning commission and city council members could use the model to 
evaluate the quality of plans before their approval.  In fact, the evaluation model could 
even be adapted to provide planning commission and city council members with the key 
resiliency indicators to help them decide upon development approvals and variances.   
After assessing Surfside Beach, Pawley’s Island, and Hilton Head Island with the 
coastal resiliency evaluation model, its strengths were revealed.  The evaluation tool 
identified areas of concern that land use planners, hazard mitigation planners, and coastal 
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managers can improve upon in their plans and policies.  Within the model, plan and 
policy weaknesses were identified by low scoring sections and questions that did not 
receive a “2” for an answer.  In many cases, low scores may easily be rectified by 
providing a more thorough explanation in the plans of the public participation process or 
improving risk mapping.   
The scoring methodology is the main weakness of the model, although it will 
require extensive evaluation for the model to achieve an optimal weighting.  Currently, 
each of the five sections of the model is equally weighted.  While one section may only 
have a few questions, another may have numerous questions that address an array of 
issues.  For example, the “Public Engagement” section only has five questions which 
count as forty points each, and “The Basics” section has twenty-five questions that count 
eight points a piece.  Is the need for more public participation four times more important 
than the need for a comprehensive plan?  While each question is weighted the same 
within each section, highly important elements are also accounted for in other sections of 
the questionnaire, giving the underlying question a higher ranking.  For example, public 
engagement does not typically occur without the creation of a plan or change in policy; 
therefore, planning, whether comprehensive planning or hazard mitigation planning, has 
to occur for a community to score well within the “Public Engagement” section.  In a 
sense, “The Basics” are the most important elements of the evaluation model.  If a 
community cannot locate a plan document or it does not exist, it will have a negative 
impact on the community’s section score and final score, especially since results of each 
section are interconnected.   
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Because the literature does not rank the importance of hazard mitigation and 
resiliency building tools, the weighting of each question may not fully represent its level 
of importance in fostering resilient coastal communities.  In order to create a more 
advanced measurement scale, a team of experts, including hazard mitigation planners, 
coastal managers, floodplain managers, land use planners, and academics, could 
determine the appropriate ranking of each question.  A team of experts could determine 
which questions have more or less relevance in different geologic regions or in states 
with different regulatory structures and planning requirements.  For now, the model is 
simply designed to easily identity weaknesses.  By testing it in South Carolina, numerous 
weaknesses and policy gaps have already been determined for coastal communities under 
the same state land use and coastal management practices. 
In order to improve upon the existing evaluation tool, additional coastal 
communities will need to be assessed.  Communities with similar shoreline types should 
be evaluated to determine if geology impacts the final scores, testing if mitigation can 
improve resiliency in risk-prone areas.  In addition, evaluations should occur between 
coastal communities from states that have a different regulatory and policy overlay (e.g. 
coastal management structure, land use authority, and disaster-recovery policies) to 
determine if stronger land use policies better equip local governments with horizontally 
and vertically integrated plans and policies.  By using the coastal resiliency evaluation 
model to review communities with similar geology or regulatory structures, the need for a 
variation in question weighting may be revealed.     
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The remaining weakness of the evaluation model is that states and communities 
have no incentive to utilize it.  In many cases, communities do not utilize a method unless 
it is tied to procedural requirements or financial incentives.  Coastal managers can use the 
evaluation tool to help them identify short-term and long-term benchmarks for plan 
improvement in all coastal communities.  By determining benchmarks and timeframes to 
achieve them, coastal states could deny permits for development in high-hazard areas 
based off of compliance.  Permits for shoreline stabilization and funding could also be 
withheld if a community does not achieve its benchmarks.  Enforcing such a requirement 
will force coastal communities to do improve their plans and policies.  Tying the 
evaluation model to development approvals or financial incentives could ensure 
communities are assessing their program and policy integration.  It would also ensure that 
future development decisions required a more holistic planning approach.  Ideally, 
coastal states could setup their own requirements for using the coastal resiliency 
evaluation model, but different regulatory structures and political authority from state to 
state may result in underutilization of the model.  Incorporating the evaluation model into 
federal programs may prove to be more effective in ensuring its use and improving 
resiliency.      
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CHAPTER EIGHT 
CONCLUSIONS 
The research and analysis resulting from this study indicates that land use 
planning is still evolving.  The continuous consistency problems that exist between 
federal policies makes it especially important for local communities to take a proactive 
approach to reducing the impacts of coastal hazards on coastal populations, economic 
development, and natural resources.  Planning tools, such as development regulations, 
zoning overlay districts, and acquisition of development rights, can improve the 
resiliency of communities throughout the United States coastal zone.   
Unfortunately, the connection between land use planning and hazard resiliency 
has not fully been recognized.  Since 2000, the Stafford Disaster Response and Recovery 
Act requires all states and communities to write and implement hazard mitigation plans in 
order to be eligible for disaster relief and mitigation funding.  Because the requirements 
of these plans are clear and federally mandated, their quality far exceeds the quality of 
comprehensive plans and coastal management plans in South Carolina.  This trend likely 
exists in many coastal states.  Even so, communities are still trying to figure out how to 
create good hazard mitigation plans that set objectives and are strategy oriented.  At this 
point, hazard mitigation plans are mainly created as a countywide initiative and are not 
focused enough to address municipal risks and vulnerabilities.  In addition, countywide 
planning initiatives make it difficult to implement changes.  Hazard mitigation plans 
should be required for every jurisdiction, especially coastal communities because of their 
extreme susceptibility to hazards.   
145 
 
In beachfront communities, the federal government continues to fund beach 
renourishment projects and approve other shoreline stabilization projects through the 
Army Corps of Engineers.  As global climate change increases the frequency and 
intensity of coastal storms and the coastline changes more rapidly, the federal 
government, along with state and local governments, will no longer be able to afford 
beach renourishment or other expensive shoreline stabilization measures.  Coastal 
management policies have the ability to implement and enforce shoreline retreat 
programs that allow the shoreline to naturally change through erosion or accretion.  As 
the shoreline erodes, new development should be prevented from occurring in high-risk 
areas.  Many states have shoreline retreat policies in place but do not enforce their 
redevelopment policies in the event of a disaster.     
Identifying high-risk areas is especially important for identifying vulnerable 
populations, industry, and natural resources.  While there are GIS models to determine 
potential losses in the event of a flood or storm, communities are not utilizing the tools 
that currently exist.  Requiring a coastal management or hazard element in the 
comprehensive plans of coastal communities may provide an incentive to utilize existing 
technology and improve plan quality.  Florida requires that coastal management elements 
include a thorough inventory of structures and infrastructure, along with mitigation 
efforts, prior to the state approving their plans.  Incorporating state oversight of plans will 
improve plan quality, especially if the results are tied to the ability to zone or financial 
support and assistance.  In South Carolina, SC-OCRM has the authority to review the 
natural resources portions of the comprehensive plans with the coastal zone, but they are 
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not evaluated for their effectiveness.  Unfortunately, South Carolina does not evaluate 
local land use plans; therefore, there is little incentive for communities to create strong 
comprehensive plans and codes besides appeasing stakeholders.   
While the integration of hazard mitigation and coastal management plans and 
policies into local land use planning may provide the key for improving the resiliency of 
coastal communities, inconsistencies in federal and state policies inhibit the ability of 
communities to become resilient to hazards.  Setting strict land use planning standards 
will prove to be ineffective if the federal government continues to allocate funding for 
beach renourishment or provide emergency beach renourishment services in the event of 
a disaster.  Federal flood insurance policies also complicate the ability for communities to 
deny development in high-risk areas, especially if the federal government is continually 
willing to bail out poor development decisions.  Because the federal government has 
heavily influenced mitigation efforts by requiring communities to create federally 
approved mitigation plans, coastal communities should be required to assess erosion and 
sea-level rise within these plans.  In addition, the federal government could integrate the 
coastal resiliency evaluation model into the assessment of hazard mitigation plans.  By 
increasing federal oversight in a manner that allows communities to determine the best 
suited mitigation measures, plan quality is likely to improve.  As plan quality improves, 
whether it is the result of achieving benchmarks or federal and state requirements, 
communities will inevitably be improving their resiliency.        
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Appendix B 
American Planning Association’s Model Natural Hazards Element 
(1) A natural hazards element shall be included in the local comprehensive plan. 
(2) The purposes of the natural hazards element are to: 
(a) document the physical characteristics, magnitude, severity, frequency, 
causative factors, and geographic extent of all natural hazards, from whatever 
cause, within or potentially affecting the community, including, but not limited to, 
flooding, [seismicity, wildfires, wind-related hazards such as tornadoes, coastal 
storms, winter storms, and hurricanes, and landslides or subsidence resulting from 
the instability of geological features]; 
 (b) identify those elements of the built and natural environment and, as a result, 
human lives, that are at risk from the identified natural hazards, as well as the 
extent of existing and future vulnerability that may result from current zoning and 
development policies; 
 
(c) determine the adequacy of existing transportation facilities and public 
buildings to accommodate disaster response and early recovery needs such as 
evacuation and emergency shelter; 
(d) develop technically feasible and cost-effective measures for mitigation of the 
identified hazards based on the public determination of the level of acceptable 
risk; 
 
(e) identify approaches and tools for post-disaster recovery and reconstruction that 
incorporate future risk reduction; and 
(f) identify the resources needed for effective ongoing hazard mitigation and for 
implementing the plan for post-disaster recovery and reconstruction. 
(3) The natural hazards element shall be in both map and textual form. Maps shall be at a 
suitable scale consistent with the existing land-use map or map series described in under 
the land use element (Chapter X, section Y). 
(4) In preparing the natural hazards element, the local planning agency shall undertake 
supporting studies that are relevant to the topical areas included in the element. In 
undertaking these studies, the local planning agency may use studies conducted by others. 
The supporting studies may concern, but shall not be limited to, the following: 
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(a) maps of all natural hazard areas, accompanied by an account of past disaster 
events, including descriptions of the events, damage estimates, probabilities of 
occurrence, causes of damage, and subsequent rebuilding efforts; 
 (b) an assessment of those elements of the built and natural environments 
(including buildings and infrastructure) that are at risk within the natural hazard 
areas identified in subparagraph (a) above as well as the extent of future 
vulnerability that may result from current land development regulations and 
practices within the local government's jurisdiction; 
(c) state or other local mitigation strategies which identify activities to reduce the 
effects of natural hazards; 
(d) an inventory of emergency public shelters, an assessment of their functional 
and locational adequacy, and an identification of the remedial action needed to 
overcome any deficiencies in the functions and locations of the shelters; 
(e) an identification of all evacuation routes and systems for the populations of 
hazard-prone areas that might reasonably be expected to be evacuated in the event 
of an emergency and an analysis of their traffic capacity and accessibility; 
(f) analyses of the location of special populations that need assistance in 
evacuation and in obtaining shelter; 
(g) an inventory of the technical, administrative, legal, and financial resources 
available or potentially available to assist both ongoing mitigation efforts as well 
as post-disaster recovery and reconstruction; and 
 (h) a study of the most feasible and effective alternatives for organizing, in 
advance of potential natural disasters, the management of the process of post-
disaster long-term recovery and reconstruction. 
 (5) The natural hazards element shall consist of: 
(a) a statement, with supporting analysis, of the goals, policies, and guidelines of 
the local government to address natural hazards and to take action to mitigate 
their effects. The statement shall describe the physical characteristics, magnitude, 
severity, probability, frequency, causative factors, and geographic extent of all 
natural hazards affecting the local government as well as the elements of the built 
and natural environment within the local government's jurisdiction that are at risk; 
(b) a determination of linkages between any natural hazards areas identified 
pursuant to subparagraph (a) above and any other elements of the local 
comprehensive plan; 
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(c) a determination of any conflicts between any natural hazards areas and any 
future land-use pattern or public improvement or capital project proposed in any 
element of the local comprehensive plan; 
(d) priorities of actions for eliminating or minimizing inappropriate and unsafe 
development in identified natural hazard zones when opportunities arise, 
including the identification and prioritization of properties deemed appropriate for 
acquisition, or structures and buildings deened suitable for elevation, retrofitting, 
or relocation; 
(e) multiyear financing plan for implementing identified mitigation measures to 
reduce the vulnerability of buildings, infrastructure, and people to natural hazards 
that may be incorporated into the local goverments operating or capital budget 
and capital improvement program; 
 
(f) a plan for managing post-disaster recovery and reconstruction. Such a plan 
shall provide descriptions that include, but are not limited to, lines of authority, 
interagency and intergovernmental coordination measures, processes for 
expedited review, permitting, and inspection of repair and reconstruction of 
buildings and structures damaged by natural disasters. Reconstruction policies in 
this plan shall be congruent with mitigation policies in this element and in other 
elements of the local comprehensive plan as well as the legal, procedural, 
administrative, and operational components of post-disaster recovery and 
reconstruction. 
(6) The natural hazards element shall contain actions to be incorporated into the long-
range program of implementation. These actions may include, but shall not be limited to: 
(a) amendments or modifications to building codes and land development 
regulations and floodplain management and/or other special hazard ordinances, 
including but not limited to natural hazard area overlay districts and development 
of incentives, in order to reduce or eliminate vulnerability of new and existing 
buildings, structures, and uses to natural hazards; 
(b) implementation of any related mitigation policies and actions that are 
identified in other elements of the local comprehensive plan; 
(c) other capital projects that are intended to reduce or eliminate the risk to the 
public of natural hazards;  
(d) implementation of provisions to carry out policies affecting post-disaster 
recovery and reconstruction as described in subparagraph (5)(f) above, such as 
procedures for the inspection of buildings and structures damaged by a natural 
disaster to determine their habitability as well as procedures for the demolition of 
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buildings and structures posing an imminent danger to public health and safety; 
and 
(e) implementation of provisions to ensure that policies contained in other 
portions of the local comprehensive plan do not compromise the ability to provide 
essential emergency response and recovery facilities as described in the local 
emergency operations program, such as: 
1. adequate evacuation transportation facilities; 
2. emergency shelter facilities; and 
 
3. provisions for continued operations of public utilities and 
telecommunications services. 
American Planning Association (APA). (2002). Growing Smart Legislative Guidebook: 
Model Statutes for Planning and the Management of Change, 2002 Edition.  
www.planning.org/GrowingSmart/ 
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Appendix C 
Florida’s Coastal Management Element 
Fla. Stat. § 163.3177(g)  (2009)  
1. For those units of local government identified in s. 380.24, a coastal management 
element, appropriately related to the particular requirements of paragraphs (d) and (e) 
and meeting the requirements of s. 163.3178(2) and (3). The coastal management 
element shall set forth the policies that shall guide the local government's decisions 
and program implementation with respect to the following objectives: 
 
a. Maintenance, restoration, and enhancement of the overall quality of the coastal 
zone environment, including, but not limited to, its amenities and aesthetic values. 
 
b. Continued existence of viable populations of all species of wildlife and marine 
life. 
 
c. The orderly and balanced utilization and preservation, consistent with sound 
conservation principles, of all living and nonliving coastal zone resources. 
 
d. Avoidance of irreversible and irretrievable loss of coastal zone resources. 
 
e. Ecological planning principles and assumptions to be used in the determination of 
suitability and extent of permitted development. 
 
f. Proposed management and regulatory techniques. 
 
g. Limitation of public expenditures that subsidize development in high-hazard 
coastal areas. 
 
h. Protection of human life against the effects of natural disasters. 
 
i. The orderly development, maintenance, and use of ports identified in s. 
403.021(9) to facilitate deepwater commercial navigation and other related 
activities. 
 
j. Preservation, including sensitive adaptive use of historic and archaeological 
resources. 
2. As part of this element, a local government that has a coastal management element 
in its comprehensive plan is encouraged to adopt recreational surface water use 
policies that include applicable criteria for and consider such factors as natural 
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resources, manatee protection needs, protection of working waterfronts and public 
access to the water, and recreation and economic demands. Criteria for manatee 
protection in the recreational surface water use policies should reflect applicable 
guidance outlined in the Boat Facility Siting Guide prepared by the Fish and Wildlife 
Conservation Commission. If the local government elects to adopt recreational surface 
water use policies by comprehensive plan amendment, such comprehensive plan 
amendment is exempt from the provisions of s. 163.3187(1). Local governments that 
wish to adopt recreational surface water use policies may be eligible for assistance 
with the development of such policies through the Florida Coastal Management 
Program. The Office of Program Policy Analysis and Government Accountability 
shall submit a report on the adoption of recreational surface water use policies under 
this subparagraph to the President of the Senate, the Speaker of the House of 
Representatives, and the majority and minority leaders of the Senate and the House of 
Representatives no later than December 1, 2010. 
 
 
Fla. Stat. § 163.3178.  Coastal management  
 
(1) The Legislature recognizes there is significant interest in the resources of the 
coastal zone of the state. Further, the Legislature recognizes that, in the event of a 
natural disaster, the state may provide financial assistance to local governments for 
the reconstruction of roads, sewer systems, and other public facilities. Therefore, it is 
the intent of the Legislature that local government comprehensive plans restrict 
development activities where such activities would damage or destroy coastal 
resources, and that such plans protect human life and limit public expenditures in 
areas that are subject to destruction by natural disaster.  
 
(2) Each coastal management element required by s. 163.3177(6)(g) shall be based on 
studies, surveys, and data; be consistent with coastal resource plans prepared and 
adopted pursuant to general or special law; and contain: 
(a) A land use and inventory map of existing coastal uses, wildlife habitat, 
wetland and other vegetative communities, undeveloped areas, areas subject to 
coastal flooding, public access routes to beach and shore resources, historic 
preservation areas, and other areas of special concern to local government. 
(b) An analysis of the environmental, socioeconomic, and fiscal impact of 
development and redevelopment proposed in the future land use plan, with 
required infrastructure to support this development or redevelopment, on the 
natural and historical resources of the coast and the plans and principles to be 
used to control development and redevelopment to eliminate or mitigate the 
adverse impacts on coastal wetlands; living marine resources; barrier islands, 
including beach and dune systems; unique wildlife habitat; historical and 
archaeological sites; and other fragile coastal resources. 
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(c) An analysis of the effects of existing drainage systems and the impact of 
point source and nonpoint source pollution on estuarine water quality and the 
plans and principles, including existing state and regional regulatory programs, 
which shall be used to maintain or upgrade water quality while maintaining 
sufficient quantities of water flow. 
(d) A component which outlines principles for hazard mitigation and protection 
of human life against the effects of natural disaster, including population 
evacuation, which take into consideration the capability to safely evacuate the 
density of coastal population proposed in the future land use plan element in the 
event of an impending natural disaster. The Division of Emergency 
Management shall manage the update of the regional hurricane evacuation 
studies, ensure such studies are done in a consistent manner, and ensure that the 
methodology used for modeling storm surge is that used by the National 
Hurricane Center. 
(e) A component which outlines principles for protecting existing beach and 
dune systems from human-induced erosion and for restoring altered beach and 
dune systems. 
(f) A redevelopment component which outlines the principles which shall be 
used to eliminate inappropriate and unsafe development in the coastal areas 
when opportunities arise. 
(g) A shoreline use component that identifies public access to beach and 
shoreline areas and addresses the need for water-dependent and water-related 
facilities, including marinas, along shoreline areas. Such component must 
include the strategies that will be used to preserve recreational and 
commercial working waterfronts as defined in s. 342.07. 
(h) Designation of coastal high-hazard areas and the criteria for mitigation for 
a comprehensive plan amendment in a coastal high-hazard area as defined in 
subsection (9). The coastal high-hazard area is the area below the elevation of 
the category 1 storm surge line as established by a Sea, Lake, and Overland 
Surges from Hurricanes (SLOSH) computerized storm surge model. 
Application of mitigation and the application of development and 
redevelopment policies, pursuant to s. 380.27(2), and any rules adopted 
thereunder, shall be at the discretion of local government. 
(i) A component which outlines principles for providing that financial 
assurances are made that required public facilities will be in place to meet the 
demand imposed by the completed development or redevelopment. Such 
public facilities will be scheduled for phased completion to coincide with 
demands generated by the development or redevelopment. 
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(j) An identification of regulatory and management techniques that the local 
government plans to adopt or has adopted in order to mitigate the threat to 
human life and to control proposed development and redevelopment in order 
to protect the coastal environment and give consideration to cumulative 
impacts. 
(k) A component which includes the comprehensive master plan prepared by 
each deepwater port listed in s. 311.09(1), which addresses existing port 
facilities and any proposed expansions, and which adequately addresses the 
applicable requirements of paragraphs (a)-(k) for areas within the port and 
proposed expansion areas. Such component shall be submitted to the 
appropriate local government at least 6 months prior to the due date of the 
local plan and shall be integrated with, and shall meet all criteria specified in, 
the coastal management element. "The appropriate local government" means 
the municipality having the responsibility for the area in which the deepwater 
port lies, except that where no municipality has responsibility, where a 
municipality and a county each have responsibility, or where two or more 
municipalities each have responsibility for the area in which the deepwater 
port lies, "the appropriate local government" means the county which has 
responsibility for the area in which the deepwater port lies. Failure by a 
deepwater port which is not part of a local government to submit its 
component to the appropriate local government shall not result in a local 
government being subject to sanctions pursuant to ss. 163.3167 and 163.3184. 
However, a deepwater port which is not part of a local government shall be 
subject to sanctions pursuant to s. 163.3184. 
(3) Expansions to port harbors, spoil disposal sites, navigation channels, turning 
basins, harbor berths, and other related inwater harbor facilities of ports listed in s. 
403.021(9); port transportation facilities and projects listed in s. 311.07(3)(b); and 
intermodal transportation facilities identified pursuant to s. 311.09(3) shall not be 
developments of regional impact where such expansions, projects, or facilities are 
consistent with comprehensive master plans that are in compliance with this 
section. 
(4) Improvements and maintenance of federal and state highways that have been 
approved as part of a plan approved pursuant to s. 380.045 or s. 380.05 shall be 
exempt from the provisions of s. 380.27(2). 
(5) The appropriate dispute resolution process provided under s. 186.509 must be 
used to reconcile inconsistencies between port master plans and local 
comprehensive plans. In recognition of the state's commitment to deepwater ports, 
the state comprehensive plan must include goals, objectives, and policies that 
establish a statewide strategy for enhancement of existing deepwater ports, 
ensuring that priority is given to water-dependent land uses. As an incentive for 
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promoting plan consistency, port facilities as defined in s. 315.02(6) on lands 
owned or controlled by a deepwater port as defined in s. 311.09(1), as of the 
effective date of this act shall not be subject to development-of-regional-impact 
review provided the port either successfully completes an alternative 
comprehensive development agreement with a local government pursuant to ss. 
163.3220-163.3243 or successfully enters into a development agreement with the 
state land planning agency and applicable local government pursuant to s. 380.032 
or, where the port is a department of a local government, successfully enters into a 
development agreement with the state land planning agency pursuant to s. 
380.032. Port facilities as defined in s. 315.02(6) on lands not owned or controlled 
by a deepwater port as defined in s. 311.09(1) as of the effective date of this act 
shall not be subject to development-of-regional-impact review provided the port 
successfully enters into a development agreement with the state land planning 
agency and applicable local government pursuant to s. 380.032 or, where the port 
is a department of a local government, successfully enters into a development 
agreement with the state land planning agency pursuant to s. 380.032. 
(6) Local governments are encouraged to adopt countywide marina siting plans to 
designate sites for existing and future marinas. The Coastal Resources Interagency 
Management Committee, at the direction of the Legislature, shall identify 
incentives to encourage local governments to adopt such siting plans and uniform 
criteria and standards to be used by local governments to implement state goals, 
objectives, and policies relating to marina siting. These criteria must ensure that 
priority is given to water-dependent land uses. The Coastal Resources Interagency 
Management Committee shall submit its recommendations regarding local 
government incentives to the Legislature by December 1, 1993. Countywide 
marina siting plans must be consistent with state and regional environmental 
planning policies and standards. Each local government in the coastal area which 
participates in adoption of a countywide marina siting plan shall incorporate the 
plan into the coastal management element of its local comprehensive plan. 
(7) Each port listed in s. 311.09(1) and each local government in the coastal area 
which has spoil disposal responsibilities shall provide for or identify disposal sites 
for dredged materials in the future land use and port elements of the local 
comprehensive plan as needed to assure proper long-term management of material 
dredged from navigation channels, sufficient long-range disposal capacity, 
environmental sensitivity and compatibility, and reasonable cost and 
transportation. The disposal site selection criteria shall be developed in 
consultation with navigation and inlet districts and other appropriate state and 
federal agencies and the public. For areas owned or controlled by ports listed in s. 
311.09(1) and proposed port expansion areas, compliance with the provisions of 
this subsection shall be achieved through comprehensive master plans prepared by 
each port and integrated with the appropriate local plan pursuant to paragraph 
(2)(k). 
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(8) Each county shall establish a county-based process for identifying and 
prioritizing coastal properties so they may be acquired as part of the state's land 
acquisition programs. This process must include the establishment of criteria for 
prioritizing coastal acquisitions which, in addition to recognizing pristine coastal 
properties and coastal properties of significant or important environmental 
sensitivity, recognize hazard mitigation, beach access, beach management, urban 
recreation, and other policies necessary for effective coastal management. 
(9) (a) Local governments may elect to comply with rule 9J-5.012(3)(b)6. and 7., 
Florida Administrative Code, through the process provided in this section. A 
proposed comprehensive plan amendment shall be found in compliance with state 
coastal high-hazard provisions pursuant to rule 9J-5.012(3)(b)6. and 7., Florida 
Administrative Code, if: 
1. The adopted level of service for out-of-county hurricane evacuation 
is maintained for a category 5 storm event as measured on the Saffir-
Simpson scale; 
2. A 12-hour evacuation time to shelter is maintained for a category 5 
storm event as measured on the Saffir-Simpson scale and shelter space 
reasonably expected to accommodate the residents of the development 
contemplated by a proposed comprehensive plan amendment is 
available; or 
3. Appropriate mitigation is provided that will satisfy the provisions of 
subparagraph 1. or subparagraph 2. Appropriate mitigation shall 
include, without limitation, payment of money, contribution of land, 
and construction of hurricane shelters and transportation facilities. 
Required mitigation shall not exceed the amount required for a 
developer to accommodate impacts reasonably attributable to 
development. A local government and a developer shall enter into a 
binding agreement to memorialize the mitigation plan. 
(b) For those local governments that have not established a level of service for 
out-of-county hurricane evacuation by July 1, 2008, but elect to comply with 
rule 9J-5.012(3)(b)6. and 7., Florida Administrative Code, by following the 
process in paragraph (a), the level of service shall be no greater than 16 hours 
for a category 5 storm event as measured on the Saffir-Simpson scale. 
(c) This subsection shall become effective immediately and shall apply to all 
local governments. No later than July 1, 2008, local governments shall amend 
their future land use map and coastal management element to include the new 
definition of coastal high-hazard area and to depict the coastal high-hazard area 
on the future land use map. 
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Appendix D 
South Carolina Renourishment Sources 
 
ABC News 4: Charleston. Isle of Palms Beach Renourishment Begins.  
 http://www.wciv.com/news/stories/0508/521897.html 
 
Adams, Mike. Mayor Pro Temp, Pawley’s Island. Renourishment Information.  Personal  
 Communication. 
 
Coastal Science & Engineering. (2007).  Beach Restoration and Groin Construction:  
Hunting Island State Park, South Carolina.  Final Report 2155.  [STATE 
PROJECT P28-9665-MJ] 
 
Coastal Science & Engineering. (2005).  Seabrook Island, South Carolina: Captain Sams  
Inlet Relocation Project.  Final Report 2112-03.  Survey Report No. 9. 
http://www.coastalscience.com/projects/seabrook/sb_pdf/050303_sb_report.pdf 
 
Jordan, Jim. Wildlife Biologist, Kiawah Island.  Renourishment Information. Personal  
 Communication.  
 
Jutte, P.C. and R.F. Van Dolah. South Carolina Department of Natural Resources 
Marine Resources Division (2000).  An Assessment of Benthic Infaunal 
Assemblages and Sediments in the Joiner Bank and Gaskin Banks Borrow Areas 
for the Hilton Head Beach Renourishment Project: Final Report—Year 2. 
Prepared by the South Carolina Department of Natural Resources on behalf of 
Olsen Associates. 
 
Kana, T. Renourishment Information.  Personal Communication. 
 
Kana, T. W. (1990). Conserving South Carolina Beaches Through the 1990s: A Case for  
Beach Nourishment.  
http://www.scdhec.net/environment/ocrm/science/docs/SCAC/docs/1990Conservi
ngBeaches-Kana.pdf 
 
Program for the Study of Developed Shorelines: Western Carolina University. The U.S.  
Beach Nourishment Experience Including New England, East Coast Barrier 
Islands, Pacific Coast, and Gulf of Mexico Shorelines: South Carolina.  
http://psds.wcu.edu/1038.asp 
 
Rinehart, J. R. and J. J. Pompe. (1999). “Perserving Beaches.” Property and Environment  
Research Center. PERC Reports: Vol. 17 (2).  
http://www.perc.org/articles/article366.php 
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South Carolina Department of Health and Environmental Control: Office of Ocean and  
Coastal Resources Management. South Carolina Beach Renourishment Projects, 
1985-2008. (Provided by Bill Eiser, SC-OCRM) 
 
_____. (2006). Annual State of the Beaches Report. March 2006.  
 http://www.scdhec.net/environment/ocrm/pubs/docs/Beaches05-06.pdf 
  
_____.(1990). SCOCRM Post-Hurricane Recovery Project. CD-ROM. NOAA Coastal  
Management Fellow, Doug Marcy. Cary, North Carolina: Westinghouse 
Landmark GIS. 
 
Stairs, Clayton. (2008). “Underground Wire Project Going Ahead at Pawley’s.”  
 Georgetown Times.  June 15.  
http://www.gtowntimes.com/story/Underground-wire-project-going-ahead-at-
Pawleys 
 
Surfrider Foundation. (2008). State of the Beach Report: South Carolina Beach Fill.  
http://www.surfrider.org/stateofthebeach/05- 
sr/state.asp?zone=SE&state=sc&cat=bf 
 
United States Army Corps of Engineers.(1974). Army Engineering District, Charleston:  
 Survey Report on Beach Erosion Control and Hurricane Protection, March 1974 
 
United States Army Corps of Engineers.  Myrtle Beach Shore Protection Project.  
http://www.sac.usace.army.mil/?action=programs.myrtle_beach 
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